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PREFACE 



Eatiko been mtjch ittterested In the plienoroeua of the pliyslcs of tlie rartli, 
iiie Author, in ofTeHng to liIs readers a swonil e<litkni of lils-work, **0n the 
Indmineo of tlic Bine Color of tbo Sky in Dovol oping Animal aiid Vegt'tabK* 
Df^*.'* TMfiy lie Itidulget! lii Ills Introductiun Into tliia preface of some vlowg Unit 

I lions Imvo led liliii to ontertaia rciativo to the variatSong of toiafieni' 

1... !iiingc3 of ourseasouSj wUich an' In Ii^imiony Yrlth Uie subjects trtn^- -' 

t>y hlui In thU work. 

The Ar9t edition of the following memoir was printed fox dlstrlbutfGTi 
imwQg sclrntllic and literary infltthitiom, and nraong persons of cailttire, foi 
ij'i ; ' -' ; ^ M. tlxii attention of those forwitom It was intenjl*?d, to tj«r 

p> tTx^at^. It wa3 ho£M>l ttmt it-* pidiUeation would Invite 

|i: u into Hits natifre, eomxiositiotit and InJIueneea of tlioso jfront force* 

K^ .»- » - .iie poverty of our langimge, we call Imponderables, that is to say, not 
to bo wt^lished In tho btditnce, and consequently never to be found wanting 

II lu be realized. If we may judge froi- ral 

li) _ talien In tlio memoir, which Ivas bet-n 'i In 

the xunneroua uppUciLtlons tlmt have been made to the author, from toHous 
' ' ' i of It The edition has now been distributed, 

I>p1lc«l for cr»pje3 of thn memoir are still without 
H, that 11 tins ticen deemed advisable to bfssne another edition. 

U, a course of study* and observation ot the great forces of natmc. 

II t the mimitcst scale, but in thoat' 
, ^ are at every moment dev»iloped 

1 , we can succeed in poncirating Oie mysteries of their origin, 

futirn, of * '" 'on, and of their reciprocal convi'Tsions Into 

we atholl sviso In our generation, and mankind in th^ 

fttturo will be abk» to rejoice In a development never yet reached In any prt*- 

cetUng age, 



way cif Ulti^btntUm of tlUs iika, wi^ maj mgs^ Uuu thk {itAiitt k 
kiirrtniu(led« ut vanabl^" ulUtudcs above.* Ibt surfoic^v hy n itafu>]>| of eol4« iiiiCfieA»-| 

h 

lit iwlituiuii at this cmnopy or cold t 

It Uas Ij^eii okieirecl, for any years, that tlit; fir>it Ixoai tit tin? auUlxnii 

rs in Toxaa or Louls^ttna, or some other c^f thv (iali Statrs, wliUt iit tlif 

: time no fn»t Is observable In otbtrr localities sltuntcd mudi fartht-r la this 

north— the etmunonly giipposcd place of dc^partore «tf uux winters » Tbli ftost, 

' : come fDim th(5 descent of the e/»i ^ere 

, r tbc locnHly wIiptp it prpvalls* r tbe 

iMisslssii)pi and those of Us trlbutnrWs, froeet nfipmrs *ncci*s«ivpJy In r&rlmxit 

(tlace^ nk^ui{ ihaw routes, till It rwiebf'S the vnUlf^ of the Northern Lakejt, 

rrinnhii; »kn\^ whidi It I» felt In Xortht-m New Turk and the Kpw England 

, and sntiwcfinently in the Mi»ldh.i and Sotifh«.'T» Atlmitic 8UU^. Il does 

.... reach the vldidty of Iliiladclphia until some flftei'ii or twenty dayji after 

it has tthown itself on the Gulf af ilexlco. Now wcnUd it not seem tl at tjjw 

ti,ifl frofit arc tc^luric^ and not exrhimvely scilar, ft3 hitlierto 

^(jA tn hr"" 

w t." Knirvv urjt lu rur oi-^'uii tiiprr ere ''oiuniii- hi \v\'-n Wiiter wiii':h iihier iii 
ti'Tnpcrature fr^^m the :mrroundmg sea wntrr, and ulth wlucli thoy »'(i not 
utinglo tor a long tlino. So is it Tor a hundred or mnrr miles tit sea, dlstur-t from 
Iho moutlis of the gn^al rivers Amazon. Oiinoco^ ^IlHsij^sippi, ei<^^ whi'-« fresfi 
wivters do not mix N\1th tlie salt walcra surroMndingtlH'Tn, owing to Iho diiJnrenco 

-Tids 
, ' .1 _ ■ : arv 

and eUango the season^ on th« surfatic of our f^jirth, wlthrmt imxlng w tb tbu 
N^nrmcr and nu'jre cipandfid air beneath, which it «U:4>ta<?«5fiu 

The spring and sntumer seasons are produced by increased radiatioii.** from 

llir interior heat of the earth, forcing upwards the dtniso cold of winter, whose 

liarUde* an? so dose together a*^ to prevent thf Intrni»ion amontc them *^ the 

I lo<l warm air In lt5 ascent, II mh cf tin* htat i>f ' '\» 

v»lor>t J 111 llie convoroinn of vitpor into cioud:^ hy Ad. 

It is i'. ' '-vcr 

liowand v. teil 

tlial they art* owtnit tt* elfctrkal nUauiipUrneaJ ♦ii3tatl)a5i< i-«< tu tJi*^ uptirr atiuos' 



Air to flio siirfaco *)( the c^arth, whe^o It dJ^^hccs the wamer aiiU moro rarnin -i 

And rxpanilfnl air, and oondoT»';f*s in xniia, snow nnd Imfl, thu viipor« If, rinitaliMi, 

!fici'il wanmr air to the tropirs, nml iUo htat from ilio tn-idcn 

• <jn<lrnM*d va[M3r in thu cioudj in tbu tuiiiiuTiiio 20ii»;« to llqurfy 

Uiem In raUtp i^rududug -vi^ltvter. 

In tho opxKwlfco manner the warm seaaons of spring and summer arc x^ 
(lucrd by llit^ po^itivt! clov'irk-it)' of t1\o 8Tirfiii^»'-alr ^f i]w rnrih hocumiu;^ WLirm*.J 
Iry lticrt»ti6o4 radiation ot lieat ft<im the JntiTlcir af tii*i H&rtU^ n'lttilUnj; it»*flf, 
And di^laclng tbo upix^ etratn of cr>!d nlr, iiU by Induction of electricity th% 
trmpisminre of Uio scmson I9 establiaht'd* 

Gtsolo^ste tell ns tlmt In the etirly existence of tld» planpt, the gTt!alt>r j>art 
nC thf» carth*s surface vms covered witli icQ» and Uiat this period of time U called 
the Glacial Puriod, 

Let U8 nina;rln<» that the ignoous action of tho elementnry substances of the 

interior of th« earth's cnist, Just htiiota that iJerlod, might hav© been so Intisnm^ 

n ' li'tri of lt3 hrat to Oje surfaco iff the nirth to rarefy tlio lowiV 

"lit I . iTtini; into vttpor the water it eontaineil, and forcing il uinvard 

till the nvholo surfaoe of the earth was almost incandescent. 

To ivstorci tho cquillhrlnm, tho canopy of cold n^pclled \ry its own negative! 
Ity from abovo, mIiIcIx hii3 been iiiert*as<*d by the currents of polar clco* 

y. largely developed by this central and Interior Igneous action— and 

attractj»d by the positive electricity in tlie heated atmosphero below— descended 

II, coudf using tlu» %*apors of the utmosphere into rain, 

and snow, driving the remainder r.f tho Wftnner air 

of wkat WO caI1» now« tho tf^mporato soncst to the tropics, and covMrlng thvt 

-^ --^^ of tho cart.h, from the imlcs to the tropics, with a dense mantle of ice. 

It <he rivers, bays» and seas of those latitudes. The internal centi'al flres 

t '\\ in due season increast-d tlxoir radiation of brut, and malted 

ih. -,,. .J . ice, which, breaking from the aides of glaciers In large ma^ist^s, 

aM and rolled to the ocean, there becoming icebergs, and currying with them 

, torn from the mountain sides by tho adliesion 
uf tUt'ir furrows on the sh»pes of tlio ijiountaln- 
and hiivu marked Uieir cauraes till, by tbe melting of the boTg«i tbey hi 
been elropped In tho ocejin, which subsequently, by its subsidence, have hit 
tii-Ttr *}rj 'jjx the hind. If 5udi was the cause of the |;Iaejal period^ It wouM 
no irrcat stntelj of fancy to compndienil the dclnjro of Deuciiliati 
.< Lvtir ifri'iit ancestor Xoah, w]it>n tlje rain doscemled for fort>' dr 



occasioned no doubt by a lessor descent of tlie canopy of cold (limit!ii;]j its 
elT«'Ot to the condensation of the vapors of the atniospliere into ruin) tha:. 
that which produced the glacial period. 

If such clT^'cts follow from sucli causes, we need not be at a loss to ac^'ount 
for the changes of our seasons, or the daily variations of temperature in (V.-ry 
locality. 

This (Klition of our memoir has been printed upon tinted paper with blue 
ink, as an experiment, in an attemi)t to relieve tlie eyes of th(i reader from the 
grrat glare, occasioned by the rellection of gas light at niglit from tlie white 
paper usually employed in the printing of books. If it shall suecoed we may 
h.'pe to see the tinted paper introduced for all books and periodicals. 

rHILADELPHIA, July 29, ISTl. 



I'iltltACK lU lUi- LAbl LDITION. 



is ni': piT'vi^ ■ o1 m^' niuintur ^-<>m iiii> iinmOUCe Of th*5 Bluu i-unVni 

ol tha sk) la .r^ Anlrnul and TegetaWo LiTo/' an erron<^Dtts liitprefl- 

' »in ervatifd t>y the ambiguity of tUe languaj^e emvloyfHl tn destiribluji 

\ <if my exjHsrimuub with Ili;bt From tlic Unta ro-flecttad from thf 

the coloufL'd glass, upon wintain locaUUes In tny terracGd ganien, I 

If waa of a violet ilut, and su r^ ^ 

. ry to violet rays. Upon nr 

called t- ♦ tills flppnTcnt discrepancy, I InTCstlgatod the matter, and foaud that the 

' ' lark maxn!' ' ' -^jwing Its colour to a preparation of coba!t» 

1 fusod ^1 rlald composing tho glaais during lis mana- 

htit tht* rtftiectiun of tbe violet ray on the outside was due tf> the 

. :. ..,...u:o of tb^ n\a:3s \Urlt upon which tho light of the firmamciit, ikt 

n . II lid i)f the sunllffht had fallen, and bad btsjn thus refliicied* Wliatcver effect 

th« UH€! of violet c<' to be at f thr 

I , i ' iH ray wbk-b eiitors i : . 'fon of tli i of 

llRlit, and not to those coroposUo rays thomsclvca. 

'^" ' ' " ■ : ' :ucr of thu year 1873, nas Lnvn pn.'paivu u; 

iLiotis i»f a bu8y life, which will account for 
nny incsohcrf ncet tliat may aj>pear In the subjects a« tlwy atij treated kerehi. 



The following memoir was read by Gex. A. J. Pleasoxtox. 
before the PliHadelphia Society for Promoting Agriculture, on 
Wednesday, the 3d of May, 1871, at their room, S. W, corner 
of 9th and Walnut Streets, in the City .of Philadelphia, upon 
the following request : 
« 

1309 Walnut St., April 27th, 187 1. 
Ma Dear General: 

Will it suit you, and will you do us the favor to explain your 
process of using glass in improving stock to the Philadelphia So- 
ciety for Promoting Agriculture, on Wednesday next, the 3d of 
May, at eleven o'clock, A. M., at their Eoom, S. W. corner of Ninth 
and Walnut Streets, (entrance on Ninth street) ? You were kind 
enough to express to me. in conversation, your willingness to give 
us the result of your experiments. 

Yours, very truly, 

W. H. DEAYTON, 

President. 
General Pleasonton. 



Jr, Prmdeni mid Gmtknun of The PhUaddpkia Societt/ jkt 
Promoting Agriculture^ 

At tliG request of mj old friend and your respected Prc•^ 
dent, I have attended your rneethig tliis momiug to impart i 
you tlie results of certain experiments that I have made witlil 
the last ten years in attcmpta to utilize ,tho blue color of the 
sky in the development of vegetable and animal life. 

I may premise that for a long time I have thought that the 
Iduo color of the slcy, so permanent and bo all*pervading, and 
yet BO varying in intensity of color, according to eeason and 
latitude, must have eorae abiding relation and intimate con- 
nection with the li\4ng organisms on this planet. 

Deeply impressed with this idea, in the autumn of the yen 
1860, I commenced the erection of a cold grapery on my farm 
in the western part of this city. I remembered that while a 
student of duexnistry I was taught that in the analysis of the 
ray of the sun by the prism, in the year 1GG6, by Sir Isaac New- 
ton, ho had resolved it into the seven primary rays, viz : rcc i 
or. '' i, blue, indigo and violet, and had dis<.^ 

Vi iitary rays hiid different indices of refra^ 

tiuu ; Uiat fur the nd ray at one side of the solar spectrum beiijg 
the least, while that of the violet at the opposite side thereof was 
the greatest, from which he deduced his celebrated doctrine 
of the dijfercni rcfraiigihiUig of the rags of light ; and farther, that 
Sir John Ilerschel in his subsequent investigation of tlie pro- 
perties of Jight had shown tliat the chemical power of the sohir 
ray t:^ fjrriitest in the blue rags, which give the least light of any of 
th fs prismatic radiations, Imt the largest quantity of so- 

lai .X .M ..ad that later experiments established tlie fact of the 
Ktimulating inllucnce of the blue rays upon vcgetntiou. Ilaving 
concbidcd to rriidce a practical application of the ]>ropei*tics of 
(hebluc nuil violet raysoflightjust rivferred toiu stimulating ve- 
getable life, I begun to inquire in every accessible direction if 
this stinmlating quality of the blue or violet ray had ever re- 
ceived any practical useful application. My inquiries developed 
the facts that various ex[ieriments had been made in England 
and on the European continent with glass colored with each of 



the several primary rays, hut tljat tlioy wore «o nns 
ill their results i\u\t riotlMug useful came uf tliom ^o 
improvement in the process oCdevel' i. 

cerned, Finiling no heateii track, I ly 

as best I ciiuld under the guidance of the violet Vay ah>nc. 
My gmpcry %vtia ^niahcd in MsiVch, 3861. Its ilimejisinns wert, 
84 feet long^ 26 feet wide, IC foct high at the ridge, with a dou- 
bkvpi ft^hed roof. It was biiiit at tlie foot of a ter raced garden, in 
the direction of N. E. by E. to S. W, by W. On three Bide^ of it 
there was a border 12 feet widej and on the fourth or K. K.Tiy 
K. plde the border was oidy live feet wide, being a walk of the 
ganU'U. The borders inside and outyide were exeuvatcd 3 feet 

inches deep, and were tilled np with the usual nutritive mat- 
ter, carefully prepared for growii»g vines. I do not thir»k they 
differed esBentially irom tliou8andi» of other borders whicu 
have been made in many parts of the world. The tirst ques- 
tion to be solved on the completion of the frame of the 
grapery, was the pronortiou of bhie or violet glass to be used 
On the roof* Shoaitl too much be used, it would reduce the 
temperature too much, and cause a failure of the experiment; 
i£ too little, it would not atford a fair test. At a venture I 
adopted ^vi'vy eighth row of glass on the roof to be violet 
colored, alternating the rows urn opposite sides of the roof, so 
that tlie sun in its dally course should cast a beam of viotet" 
light on every leaf in the grapery. Cuttings of vines of some 
twenty varieties of grapes, each one year old, of the thickness 
of a pipe-stem, and cut close to the pots eontainh^g them, were 

Slanted in the borders inside and outaide of the grapery, in 
le early part of April, 18G1. Soon after being plajited the 
growth of the vines began. Those on the outride were 
trained througli earthen pipes in the walls to the inside, and 
ae they grew they were tied up to the wires like those which 
had been planted within. Very soon the vines be,^au to atr 
tract great notice of all who saw them from the rapid growth 
they were making. Every day dieoloscd some new extension, 
and the gardener was kept busy in tying up the new wood 
which the day before he had not observed. In a few weeks 
at>er the vines had been planted, the walls and inside of the 
roof were closely covered with the most luxurious and healthy 
development of foliage and wood. 

In the early part of September, 1861, Mr. Robeii; Buist, Sr., 
a noted secdfimau and distinguished horticulturist from whom 

1 had procured the vines, Iiaving heard of their womlerful 
growth, visited the grapery, O^ entering it ho seemed to he 
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iiiLT .Mi^y ns7<Vj^ jast iiliy <l:iys i»iYr:r\.'jn-'i'^. : y ' • ■ 
>;ii'.<l t'.'i jiind «\':-;!ivn', rn^-' n»ii:Ml In.i'" ^ ; ' , • 
LTj'nod <■■'''■'':/ -'''^c //.'•/'. 5 /.:: J:-'"ji'-, '"'/'/;;/'''./ ••■•• ^'' ■■ - ■'■■■■" ;•■ '-'^' 
/'■/^^/ ^/. ii' i'-.'\'h.^ tne qiK'sr'oii s.■,■^ v'\ t'lO •''■"*.■ « • '""* • ' r:rn 
tluMjarn-yar'], and wh.'ii ]u:n_u'liiiL(^%'i"li th'-^c ')'..■] "•^■;-; '•' -^c! 
cn'ory sy]n[>tuTU of iull niascndiio vi::or, l '."■:::../ ; ' ■' ■. '' • "!••■• 
was only ioiir inonilis Oju. fc^ince llio Isf c^i* .;'. w W • '' ll ■■■ vji-r, 
\v]j<.'ii ]io was just 14 months old, ho lias hvcn ic.v-t ^^/.^ mv 
i;.Tdr.f rows and las f'-'^ll^d i'',-: :y cyy ;■' 1' :: a., ihat 1. ^a*! 
:?^i'njcd o^'hiin. Ke is now ono of rho }d^tk ^;..-^:'.' ; -I a:.:\;a!s 
that can be fou?a.l ai^.y whore. 

Those, gentlonion, aro tho cxporli^ients :;'y:^i' ^■■''•• \ yo^;r 
cario-d.iy lias hocn excited. Ifhyi'.^.' <j:^.\'.^.\ '■'■-■ ■■■''. . • ■'••jr 
and l)hio l:ii:ht from the slcy, yci mn n^; .a: j -;■ :;•' a ds !. 
iwolvo moniiis witli uo groatci- ^H^'^-iy oi:' :• > -d ia ■a. v.- •\\' " ^; 
used foi* an inunaturo animal iu iL-o s..a.o r-^ ^"- a ;. i •-. .i 
searcoJy conceive of t!ic immcasnraLha v;da.o -.:' ," '..- i .• -.ry 
to an aanacultnral peo[)le. You vrould ja.> i-ay'er ! iaat ; ; .-/ ; 
rive years for the maturity of a coit; aad ail y-^wr ; ; iraa'.- 
could be produced in the (greatest a])ur.dan^;o a^^a xad -.y. i\ 
ja^'aninent meanbor of the bar a short tinio sa^"v: ' .id i;:- ■•■• " 
hx:^ sister, v\'uo is a widow of a late dic.tina;nisho<i goaia'a! a 
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aiv.I lli':-ir (•nn:l)Ii"iriti.''»Ti nu'ani ].i'.Mlur,Ml {]■,} wliito liLrlil- ^lic»w- 
hi'X l>-tli sviitli'.tically iiii<l uiialvtieaily ui" wLal tliu <uii's !:<,^]it 

V;a.-i C'.>]l;[)^>ricd. 

It Ava< rjiiiiv^vtnccd ill Ep.„-l:)n-I alH»at (lit* l-oi^lniiini; of tliis 
eontiny. t!;at tiio r«.«I r.-y of \];j:\it va- li-.-aii:'!:,-, ili^'. ycIli'W ray 
was iliuiii'iiiariim', ojid //•• /,n/e r<ij i/i u i t/nj.rnuljU Jfjrd. 6ttni'iJai.d 
iiic dt'i\i'>i't.\Lnt uj C'-yttal'le i'j>\ 

FroiM tLi- Ji-.^'n-'ory v»'c can i:ia-'.';Mio lli'^ iiaiiK'^i.-e ip.nii'Tice 
vs-lii 'h t1ic iiit.-:i.-«'ly blue <-.»!-.»r «.)f tiK- s!:y in tl.<'. cmju:i:. .rial 
i\--_-:\:' I'iii ai: 1 always lias ];a!l in <• • Ja;^ ;i< =n A\ iili tlio sun's 
wliii'.' li_:■!.^, ai:tl tl.-j licat and i.r •'rL:-^.; uf tL-j.^o icgiv-as, u|«Gn 
llie Jt'V';L^'|»nio:iL tlierc uf \o>^'v:Lal.)!c life. 

Tliis intensely Who culv.r of tlio Si-:y in tLo ar -^i • ri'uat-.ns 
may also >^n'\<' to exnlain the ('x;:i'\'\'i.(.o ("f aniiia.l lllo tii«'!ni« 
It l)».'iiii;* known that the d'-^'.-pcr "vva^r cf t'i«) i;r- :*.., <>v -....n is 
inm-ii \\-;u'incr than tlic snrlaco "\va! -r \'. !J. K is (-i'lt^n iv^k:^::i^ 
lurnishi'S abundant tb()d tnr i^ iiilnd.ii^nl-. Ti:.- inLi'^as-J 
U'.:n]H niiuro of tliis d^^'Ti wal'vr is j'r'>')..M\ (LtIv**! fi-cin radi- 
ation oi hrai from the int.-i. ior of ti-.o c\Lr!]j. n^i ■^. ;- i! — as iill 
th(ve YQi(i.'Vi' are more or it-.-s N.hanlc ; \v;tn-.-s J-.-: land, Jean 
il-yjr, Sjitr.beri.'vn, ete. The laus '..■[' a::*!na! aa-l v.--i'table 
lifi'- b«-ia.; y^-ty aiuil^^irous, Avh.it \vo'!id B^iiindate one woi^ld 
j>rol>a]'ly Inivu a sinular etrect upon tlio other. 

• In thv' arc lie waters you have warnitli, f ■^.1, li^;:"'it, a^al elee- 
tricit\' e. ' .i-iinci' throuirh the "waters ijtlo the air, and ah siimii- 
hitin- life. 

AN^hoever has noticed tlio color of tliO cleetr'e spoV in at- 
mos}heiic air, from an cleetrival naa'liino, will rea-hly'rceog- 
uizc iis iikrnrss of coh:»r Lo the b-lne ('<>h>r of tbe -!:y. 

If exj>r:i'ijii.'nts should be insiiraled to a.^e'-rtain llie cleetri- 
cul eondilion of the sky, a.*? assucinud icah it^ U'(C C'j'->i\ a'ld i]]i}y 
should saiiofarLorily establish the ccnne. 'ii(»n, th<j j-.-..ol W'juUI 
pro\'e h) be one of the gruatt;st l-l*:--- :n;;S ever roiilL-riC'l r.j'on 
]i.aiikind. 'What strength of vitality cmuM bo inl'-^v 1 inlo the 
iV-eble y amg, the m;ilnre invalid, an<l the decr^'j it (• ;.''a'n:v 
rian! How ra] idly niiglit the various races cd" our <!';:. "slic 
animals he ruujti])lied, and liovr n.Uv;h inight their indl\i'!i:xd 
prot tortious be enlarged! 

One of the inost heanliftd iUn-trations of Hie miig]:fy infln- 
enee of the hhie color of the sky upon vegetation, is t^. l>e 
found in tiie green color of the leaves of plants. It is known 
tliat blue and yellow when mixed produce green, whieh is 
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T\.'..: ] . -r' (■' .;--c «'-; ■Is <Ki the (■'-■iluiici;];]! « :" ]' • <■. :' ■.::! 
v:'r\ ■ 'xy;r^:!■ 'U'^^'* ':■' I, 'rlii'^li is cv'>i\'r:l as <:.\\'\:<):i]r ; ^'i^.i.'* 
*^*. !''.■■ rL') (:i-'<^o\'ory tn!'.l ()\y,;-i:*n l>i:4 i3 eAj.:'.>'d h""^' mo 
lopv*'.- '■■.' piiMi^; Jiiilii^ L:'j ;.l.i\i:...v, .M^ are i :'^ ''i. ' ' > '".^ 
iV: ;• , : :::i<: Soi:l.-^i - r i--t ][,■ .lul c^l^o'l!- 1l;-i e , • h. •• ••• .i-M 
is .' .= -^1 f^M* fh<; (liseiurii^eiiU'iit (-f t]ie (>xyy";i i:' tii'-- jMO 
:;;-•. ". ■j''i-^0(.;<.)ro (le l:uiLiSnure a;i<.l Do C:-.i'l"-':i-. -!-ii . ^ -t;^l5- 

Tii-3 .:Kpv;rhiie:ilrj of Soiniolflor show tliat the ir^c^.-'t rciVaii^jfl- 
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v'M{...f.',,,^ which ci'.iiTi<.t 1^.' i>V''rl'M)!< hL .1> oxwli/.iq^ (.,,], )r^, 

.•t!i;| iit'-tr into elc'fricify ; i't l-i-'t, li_:'hl in iis rii'liar.t vi-i])le 
.vhjr:!rt.T only sh'>\\'r> (•!!<.'<[' i*s in ;i;y ; :.:; -•-. IJiilit ]j.'»I<1s 
iii;n;y r>!-.-ns A/iliiiu ']<< hc-.mis. h h;;> [<r< '|»(M'I i';^-, |»o\\f'r> of its 
'n^'M, ^^'!:^•h iirlt lu-!* lii:;^ hi'lii:' 1 iriuii ii »:' < •[ •! ;<'i;iii (j;:ii i::rusj). It 
i.-> -J '.CPi'iit <-h"ia!'.*:tl itLCOiit. C'o!'>i'^ a :\' ].-. r, i.i.-,-.] hy a charii^e 
i'esu^tin_LC ff'^iji :i ])o'-i:-i.* act (>'' ar:''-.-r-^:i>ii — y. .•!•»'.'/ aii'l rud 
y^^liow l^.'ionLT to liio ari-]-; Mu-.' a'vl v<-'\ Mic i* rh'/ ifilvalics. 
The iKiduliiti^y' (h;.;oiy t'Xj;l:i:iis {!..' Pad!. Hit vi- 'Mo |'i\)j)crty 

ui ii_."ii!. \>-:Z [[' ;1 ^J- li )l (jX;-!;:.'^ 1 1 • rh- •! i; .• -al v"!!''*- — , lla^ o[jti- 

cal j''»ia: .ly ci" a (:!iiy.;:at a. •! i,^ c ':i!n";»i. hi \:\.]i iliO jiolario 
c^^'iiaii'ii^a <,»: 1..^ C/li ..^a 'la- — iho d; '.;':i ;. ■ ■!(, i:; ! 
!:::■»_ !-i'v^s, the oxllaTioii i'.' >•:! 1: . '--^ : s la ;, <';ii; .■• < - 
iv-:.% l!ic [-1 /^raiac- ..'1' :ho chca:''--.! !'-•■■ -a «?I.';' =''r. 
Oi.' hv;;L, I io.;t;'a;i:y, iua^rav:t.l>:a ; y<a iii!;ht ra-. •■■. 
phriioaicua; it vir.Jlzv-^, and tii-j (a-jj-iaic ra:.'(^::i o^ lii^Lt is 
w.liie^-.d la tiiO i.aiiai :,[.i \-v:i ai'.a".a<.L 

W'V-. ha'-a crcii that hjno Y'lrh'', 'af! the vi'/l^.-t vi\y wliicli is a 
eoaajHxnnl of it, iiiv-l lac vrd r:\y — iMitiL;- tIi^j raaa-t rrt':'aiiij:ihle 
ray< (^i" i!.- ■<> '.a* ^j.-'<-trniii — ax<'iO' iM:i_ra;jri.a:i,— -:aal oh«t ri* iry, 
hy \^-]!h-h. (.' M^-iM!ti(' ;;('i(i M^as (.•'/;i;'>;' ia''I fi'>:a y-' y^viMiS |>laiits 
is fhMM)i»>|>o:rMl aial oxy<_r(ai 1]ioi"ta i' ii!;ora*".'l l.,» h ; :J..>!.r!Fe(i 
airaia in niataa'ini;' tho taavars, fVmt nu<ls<M',l ci' tha phnit, thus 
^^■ inui latin li; tho ac-tivo cnorLri^-s <'t' ilia {)!:nir la;;' i;- i'uiit'St and 
inor^i coinja^la d jvalopniant. N-jw t!as i- ja-i \\''iai .. lainlc is 
done in the \a^gct.il>lo world hv I'la ])\'di'. ]:_r;i;. (>: [\ic ih'nianunt. 
That hhio lli^hi (d* tiia flrnnia.'iit, If w a'i:;-'!!' a!.-; rM-niao-no- 
U^au, a\'<j!ve< those tlaa-as w]d>'h (^"la] "-;-,•_• \t in c^ar aMiuxpliore, 
and a[)[»lying tiiam at tlie saasoa, viz., l]i<3 aai'ly sinin._>-, whc'ii 
tiie sky is bluest^ stinralatos, a'.'rLa^ Ta;' torpMi- (,!* v/iniai*, tlie 
acti\a.' (.aaa'u'ics oT th:j vaa'''lahlo ]vi!ia''l'>ni, hy ']ia <h'.M>iiiiH»si- 
ti'.ai of its caihouia a'-id u'a- — .aii.;); v .,,o; ca.rh-.n i«>r jho ])]ants 
and oxyuaaa to niataro it, and \o aoiapi'/to its niis.-iuii. 

In tho expariniont \v];i<:h I have ina^h:- iii Vi'a) e!d:i\-ation of 
gra[>es nn^ha' vi'>1"t lia'ht, I have eiah'a.vopcd to a')a!hiM<' with 
It tha Idne liglit of thj Lirnaniont, cansina,- tl:»' <.>lh(a- ray- of tlie 
solar spactruni to be af'Sorbed wliile the hhie an'! vi<fa't rays 
AYere ])ernutted to permeate the viofjt glass iiit(^ the grapery. 
Tlie dilfereneo of teinperatnr«? nnd^r tha white id's- an'l nn<]er 
tlie violet gi:i-s of the gra[>ery is sn])po-e(l tw have exaited 
currents of eleetrieity satfaaent to (h-'roni[)nse na~)) a rapidly the 
earhonic aeid gas that had l»een evaporated tVoni tha Iaave3 of 
the vines, than would have been done under the intlueneo of 
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■ '■■>, ■:"!,. !''u^ -■!•■ '■.■■■')t i:; I'.i^ r-:-::.^ ;.■••-] ;;:■ r;);-tic 
■■ n..-i: r ^ i-'M^ J:';-...- : .-.f i^,.^ A'-; 'v; ■:-■■' tlic 
.■:■l]:.^b^-^■■■■^l : : ■ j' :u -i v: ■, w, ^\ . ■;.,,;...,] tho 

:■:. ^' • ' " " ] ''.a ■: ';'".' -i^ ^.r '' *o- i''"!i A"' ' '^^^o -^r' •:" 'ires 

Ys'lii'*:;. ' \^:\-^- {■^.■\''i'' !'".\~'^'.-> ;:' ^ "'V . ■' ; ("V'"- '". ^ 7"! "iV*. :V, in 

> =^ '. .K:-:a r " lVw.•:^.■^^ •., :: •;-.:^- .-.'. ^- •: h out 

:li !•> t-10 S'iri^i:;0 •'{;' t-: ^ o-:: •'!) tit T'-^r ; " > ;^v: 1, :.-;.to tO 

V s or 1^1 -.^^ r^^ r:■."'-■^i■^>^ ^^ ]•< n^ -^-mi be- 
iie:r '1. ''\' •^'■"'iio'.i, for cUTr.n.tic piirp'^-':'?, ^1"^ Onv^'p*.-^^;''-^ Cro.ator 
lvd> ii'.\! • "'. tbo ri(^{iiiB of diL):-a;>-::i::g this i.:.!.v^r;.or beat over 
the -uri-i..'.' of our piauet? 

A 'I a.biiit tlie existence of those great forces of nr.tnre in 
lUo ■ ;»'i' -v of t!iC earth, 7-;'i::::*'^:vo :broii;_'h \'->l^-:i^'b- j":*;tion 
iii ':\ ■•'-• b .■'0]i'b:ri"i].b; eb'iiuiits of boat, b:::bb ol^vlrb-'M', a?:d 
h.a^j. •••ti ..i^ Why are tbL-^o ['>iv.js tbo-e? Abiy Ibry vM" "^x- 
^be (••;' ■< ^vbi(']l tvrrr, (be oa.'!]! rn "t> axi=5^ a.^l j^i'^ b^ ivo^.^ol- 
Ui:^ i; ::;'v^;j;i-l i:ie n'lii ? vb:v r:>^ tlio iVbri'l z^^nr-s r 'nb and 
c^ou^i '■'>>]'■'. :-!} the c-:.bl OT;?b^'^':^ <■': ■yr-^\-r iw ibo :-x-re'-c -b'^-tbt^ 
of b " <>■ « .ill, of tlio nib'^M-];: t;:::i;:'rat lire c f ^'-.b" oT ^-^abren- 
h«bl. . ^-i .::. 11 'aHy t':o ;:r^\br^;t o^aw^lty biio^vn to V;ai r'r--..:-:t 
ibr bi^' iiii'-j'-^^o of r.straiib).;.;' aTul crj^^iv^nit^^;;' t':0 :'a-^^abon of 
that .^'^'ib; interior boat of tlio earth, whicli otbcr^^•i^e ]nii>:ht 
be ^v;. -!..■=]? 

j):\ Vri:;s!oY\', in his treatiriO on light, it.^ inflneTir-e on life 
and ]Rabii, :tays : '' Ac^nrat'"' ealciibtti'.))is ba\'e bean n^ub^ as to 
'he tenapurature of tb.o oceaan Tli<.M\'>ub:j obijb,]H'<l .clearly 
establish tliat the lowest degrees of temperature v.ro obtainahk> 
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/:■ ■:. E<\'\\ •,■■';• ..^ r:\\\ <!?! orriiirio tijo lu-a mi\)- 
i' .' .: .ir J ;\;; I '''.^^ !'/'• ' . .1 -iv^iilii^tj^ o:i tlio 'c')TiStitiili-.»ri 
.' • • r:-l []'■ ^. ■•::'..' -.f' p!;i;.t.-^. In extrrnio ii«)rt!:or:i 
..J.) r r-u ;;; V ; :i I. i:'.;!.;-^ I.Mii! !ii:,;S r^o a^ to l:i--:-<^ tho 

; • ■•-•li- lir ii.L'.-' ,' ■,,) t.'r' .^ '.'flji;*;.:^ diir-iici; iho u.iy wjuhl 
. ;.i..- j:>;'i'i ti::io .i!^ ■■■'r [ i: 1 L^i\\-5i ill ^ii\il..^-'n I'lii- i?'i.'-^ to 

■:.:•., }»:a'i)»->\ ^' is. ■•«,■•. ;'0 li-J OllO ^'.'^..-im- ].'i:i'.\ t' )V iliO 

^.■A^r '\^ vl\'-[ '■. y..ii i t-.>ruN= f-r ilio h •i':Vrs to 
":.■> ! !.:.j- ^ or" f.'.j ^;!' ^s •;.;••:; 'i..^ h<) ju t<; p!"s-,i ti.oir 

■^..;: :l Lis Ik'I; ii.!:.-: \i\ !*>;•;. i i:) t:i!:-) tho s;iii's r;iy:^ ;is 
-.- • . :';-':l;,:-!y !,■ ;." - • " -i-'^-, r > ii; to li\';M^l ii'-MT (i.!l C- 
^■'; ■:: ^ ;-kli;..d A- !>■ li! ;',..:; w.'l r=':i.U!y iii;;i-'i'r>ta]id ll.ii 
.^•- I '• • j;i:-i.'h' I i > ii::;:c:> !t^ • -i" iho > lis/ov^^^y ;iij'l aj>;)!y 
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Jn klii^'i'i •:S t'.r t:\>M»-»-:^' ■ !■■!:. -•■" i''x'; ''•! ^ • ' ■''. •• • ' ,' ' ^' ' 
or aniiiKiU. !i> pvi\i!-iilur {'■'V. i iT (•■•".>• ■ i- . • ■. '. . ■ ; 
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i(»r a?ii;iM-:-5 c^n l.*o ;-■> r'--;'; -rl ■' ■ :j .'■ • ' !••'!: l. > "• 
tr;ai:'iiU' lin-.^ tiiO i'iuo ii ciii- :-i.T" I'O v-tv ^ .• ■ •.' '.•. . ■ • • 
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■ •'!:'"' ]'.\\\ ^f tho so]:\r vays in its 

'),<■'.':■ ;*, i;: e•^ niiMi'aiif Ml ^^i^!l !»;\iura! 

v'liilMy i'> I'.o vi.';r«'ia; '"ii and liiV- 

j.T«.\vii' .; Ill iLv'ij-K- iii l::vl"!'", L-r. :■■:>■'••' a:ihll'•^v!l a: -I i;.'V^*i* l-eluiv 
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m Ij.o tJ-L-a*. :.:^-ri!; ot. Ci-va.-x s, i: ].•■'. ..,!\y Buca a.s jia.\«.'- iivO<;iao 
C'!iL-'i.\'. t'L' Vr •'■[*. r;*.-i!i u.•r:a:L':•^■:^>• •: ' ' iao S"m.-i\ nvr, ], i^TMi-atniy 
cr ^■:^:.'^;ii.u' i-: .ell ii-^, i-s Jl \ i:;,! :: --^ ai..l iriws ]■<. lu w ^J aeiiviiy 
iil.'.i [^-..v.) I > \ :.u Vi: ..1 (•:;! r:i.; -• .! .J ' :; li o i. Lildi UI' •i;:|'aii\-.l, t;!' 

liavii.i;' tiia.^ iuiiy <!• '-'.j.i • l ?:.\ ^V. ■ ■•^-..vycir.'l inve!iti(»n, vrLat 1 
claim, and <.lv.-iio Xo i.i/ •> l-- <* :' i !■■ ;no l-y J.oU;:r i-aterit, is 

1. J ho i:.cil.'' <n.- r- ::i o. ^ li'- ^ i / ii i .ilzi nic t i;o iiai iiPai ii:j;Iit of 

tliO SUU I. .li.-!;:.il.-l t'-r-l^l cl ;;) ' SS-<, :i;.'l ti!'^ l.-luG ( i* cLul I'lC 

gi:i.-s, K-v i..'i e<;iilvalv f !, i;i I;. I- ] :' ; i....--.,-. ".< n aud gr-'^vvtli ol' j.-lanis 
and ni.---::i'<, ^^Il^)^ta]lv:al•y a.; Ik. . "li ^• l }■•- i!i. 
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L ■" ;■! •• v<\ I liavo liorcnnl') .^ul:- 
sci-i'K-d my i.ah.e i-i 1;.'^ ]>]k -t :.•■ ■ <>;' t ■.■.■.,■> -^vitiifsscs al tho eity <>(' 
riala^.lcljiiia, the l:-]d day OxJii;;'-, A. '>. V-71. 

AL;GU:^l^S J. x^LEASOXToN. 
AVilr.esy,;<: 
jr. TursfsoN, 
li. A. 2s'aule. 
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In ih.c -^.dntcr of the yoar 1^7:*, I called at the Ponnsy 
Iii:.^;.'iMl, C'li I'lno sir'.;«.-t. Lv-'w* ( ii I'-'liih ai«d ^dalli slivet^. 
cily, I'j suirue.-^l in i:.s oHicfrs liic i!>ii-.MhiC'ii >n ol'^ay ]»lan ol 
ihe as.-'<.,'(i.;(.«'<i li-'ht <>l tin' siin iw-'l iho l-luo c«>loiir or' the 
alioviaiinii; iho .*;uii>v".n^--5 oi', ai!<! ]i-( hj;])iy ja re>t')rii.:^ t-j 
luaay <'i" ihuir ]'aiio:its. On hrin-* }M'f.-\iiled to tlieni, ono 
rc^idenL ];hy.-i<.'iaijs, on ]ieai*in_^* iny natiio Montif^»nod, a>]vr I 
1 was the author of the exju'L-iiuci.i^ with bhio li;::ht of wii 
}.iiO I'cad /u aceOLiDt. Ou icccivin^ my answer, no said; 
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]'\:\\i :■]-:— As i l-.iA ].i.:;\-r-.I you I v:kV\o i:'> I:u:o extract 
V*' •) ^\ :! :">'V^':::' i'-i:^.-rr ^\v in I'io ^' ... ' ^ J^'n/'f^. 1 t*v>k V"-:r- 

.; ' . . ... vl.-o ]■:■.,'■: \ L. :" ^ .'■■.; ■:•..-/'; •-••711-. ••.•I .Frir-or, 

• . : -•.\ .:-:-■ ■ ■L...1 (f it. 
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..^^.; . ;: l! .: V. ;■,- Ll.il L- /J.i.i ./:' v ^ :- :. ■: ', 

ua : .'m;.;. >.' I :i j:^'-'i:t C'.'::u:i/ili.-;i. ^[''i .■ - \, ;^; { v - •j-'.\:tcr .-'..'M ''.;:bro 

f.. ■:.,.;:*:•.•.: il i- ^ yo;i i-'\ ill 3 J!>' .\:..\-^ -„l.\... i. :ilrcj:i..ly a:::-;uroi to you 

*^ [>r.:d[ i;:..o .::. i;:ii:i;)!ibts v.:;.- . : * y ^v::l ^y ^ppr^.d^toJ. 
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ii. A. ]^oal.:::.:an, 

lail ^su^iice direct. 






L 



::vL"i 






<■?'.:;■ ,,•■■,■/■'. I'm 4. :. •■ 

t ■ ...•■. i;-'-:; ;';■■-.■ 
\7",:1 '■!'.!'■.'.'.' ■':":' 

\' ' ■■ ■ • , . . ' 



"\Vl*i ujI 1 v.;.i.'a .. ■. '. 1, 



Hrx. n. A. 



iji-j 1^:.. l.illsL v.U" 



r ^ \ . M . 



[;^*o;}i ihe r^v. L\\ 



<•/■ ^'l;.-, ''V, 



1 i..i/-;.. ..; ;;•■: ; 

"V> i Il-cvIi i u , ^ ' . 

,„„. ....„ w\,y i: ■. 

I ..... . ;". 



t -I 
.. . ) 

. . ? 



C. : . ^ -'. \ ■ 



[J. : :■:.. .X. ... jy 



■. . ' • ' i 'O Cv. VI;". ' V ;i 11'','; ■ .i' . \'. ' ' 'l V," ''I s ". ."i 






i ;-.; c 



X .. I ■ . ■, 



v":. L J. '\ '^lii* civ- 



]■•. .\.'x;i;A^:.\rA:;^ 



f. ci c; •/■■■•^ :;"■ ''/, ■^•.-■^ r.::;;A r j:- '-•-/' -'--^ 



GO V/:;^': :;.■- 



: " : ,^A-^ T'':"q: ]\--::. 

^ . ■ : r . . . ' -7 7 \ " ~> 



!"> -Tj 



<v::y:]>AL: 



,1.. r .. ^ ^,, . 1.' , .^ } 






l: c i:, 



Lin f.v)i'.'. --.- :,: .1 ^^ . :■ i-- i-vly..-.' ; ..: 



•;.-> i-..^ 









■■. .. -T/^, (;. ::^ :1k. '. 



J r 



'■-J 



.1 >\ IV.:. .J 



j^c :'^ X ;{;"' i}c 






IFrtm J. I. 



< J. 






'V' M'V'.i •• !' = (■■■■'■ '\i.-< "■; ■> " 



<.:r.vr:rATj A. J. Plf \^«>\7'>'^ J' 
J IV;.. 1 y ::r t='';^;-.- ^-i-. . • 



•' L ■■ ■ ■ J. ' • ' ^ 



du i■•:.^:i■:•l: .::^. 

y-iM- 71 i!.l Mill vi-ixn '\:\\-^\*- I- ! 1 •; 

a«ii',\T i!> ly r- w.i-'-'.t^j ^"■•.- ^ ' •■■.., 



^ t 1 .. ■. 



j»»:-n ;•'•■', tiii^l I'jt ii::ul l;;^ ;: 
c-i:- '»•■":. 

r !i' \' tM (lor;^ rT':''-^i"ii- '■' 
I y A --U' I'-i! ;.••-•• ::•: ■ ^ ." 

1:U:' i i:-i ■ ^ .1- ■ V . ■ ••? ■ ■" . 

VrM -, ' :.. I .1./ .-• ,; ^Z: 

^'•^•= f..-'. 1 .1' 1 ■ i < ■ '■■ i 
I-.- •!...: :..,<•/.•..;... .. ■ 

y-. - ; = ■ ■■:. f'. { ( .• . . - • 
■W:. ' ( 1 1.-;, in i' .s ;;•..'.:. 



T '-. '11 confer with v .u 



J. V. A 



■' ;■;• '.f ^- ■■'>•',/ h i'hf' l^^v'h 



rr 



.:,.-] 



J -.lit V'-loUr, l->'to. j" 

• ■'■.:■.:::..-.■ :vi\-.l :-I:;vi :..k 
'■'■ : ■ : ' :•'. .i! ;:. ■■•.•"■i.::-:-.! 

■ ■ ■ : : '■'■!' ■'• ' i hnvo jnst 
■' ! '■ fi' <• 'ii! 'Ill iihd 7ii'rrlierii 

-.' :• • "i i. f.'i"jiU"f'Ji, an'l I 

•. ■.;.; ■; . il. L Irijvr I'.r riits- 

■.I- o:" .i:f:v. O. Eastman, 



.. ■■. :.'.. : .,"!M\ r. r., r. L. S., Jto. 

'••'-..y /;^ ;.'^ .V -^/- Afr-"-:7i Cd!'-gcy Cape 



1 l: 



Mr. ^'rczijrrJ a:: a (7<';::/c';;:.;; c' ihi 



rtj. 



Ii' is now inoro tliaii llivi-o y^ars -iii»'^^ I lia^l ihf lh>!;Mip- 
r«':i'l Ij-'l'ipo y«ni rny iin moii- ^' (»n iliJ* iMil'.i'-n--' n\ \\\y^ \;]\. 
<•■ >l(Hii* <>r lin' .^Uy in 'i.-\"ri'»j':nLr aiiiijia! :i'i=l v-.*.f*;.i!';*' lii'.-, .. 
lliu-lratnl hy .-111 ;':!! t'N;--i''h'!it- I Iri'l iasllrii«.:l :; . 

j. ■rlnn'Ill^ \v.-:-i' - -■)": r'-:'! .:,:■! ;l ;.i.-a u--*' • !;»-; "'i :■■ 
■«:!«Mn wh'"!! !!. -y '■ I' ..-. .■• ! 'i.-- :li.-' ■ :i ; iii-y -A '■'■.■ r.. .,'. :. 



;.il"!'!. 



.f 1' 



<!■ i i ■..■■[ !.•■ ■..::;.:: ■ .■■';i- =■:!, ■ :i- ; ■'!; I'l ; I ■■•■ .-I : .- •.:■■■. :■.. 

; '; l!i:J);v J' >■;;■;:. I = -. ^- >■ : -i ■»•.!■■;; vv -■■>' !■ :; !»:■ il"« ^M-, ;.;ii in ■ ": : . 
1 ■ » ^o Ja<^'tl«>a ■ ; »»';.■ r-^ i r 'i* »■ I l ;i-' ^imJ.-'-I V" '^i lT 'n v.- .:..;■'■ 
7; '^ kn«nv:!i^ ix.i : •■• ■■■•■ 'm! i » iiia!< ■ oi" ii ; wi. :■■ .■;]!• :• , ..:'..' 
_LfiM>piiJi!; i* ill ''-'^ :'.:•'■*■': at : ti,!:i!')i-. n ■ i-;. ;■. ■ ■:';!"5i. \V' ". ■:;.- 
It: a< a i'»Mr ^\''\^ in ;:'1\ji^-«- \n \\:v' !<■:■ v. !■:■.:• ■ ..i" :!.*■ :'■ 
1rat!i-<in I-Iin-'-- ■.. • :-!i i:':.<-kijrl ;iri' ■■» :i;.;-.: <r. ^ ij;:-^:.-. . 
All t!iJ:^ \'- ' - ,!'-i":' ■ ■ -y fill' : ".;'. I'll* I;;;-i' ;-. f;-: \: -i-.; v,... 
l.!»M ii;!'-' ';;;.- l'--'ii :. ,.iii'.-! l>y -■;•'■'.■ l:!' ■■.•::•*.: 'i-i i^ ;-.]■:' ■ 
•}-i»!r, a:.'L I'-'fii:: P-- '. " .'j.'A w \-:-s '■"'!: ■'* ••'' ai':iii" ;- ■' . ' . 
'i'i; 'y ar*'. i ii-'iif-.i''-, 1- •. : fi !•■ ;;:';ii:'it-:i ;■! ri-. , IV. i ■,■.■■! \. ■:'■. 
ll|"M aiiy •''I'-i'-'-l. l" \\';:!U );«• a \*-^> •>!" >** ii:::.-:. '.■• : \ 
t.-\\\'\\-Ki\. A 1.1 \v ;■!« M, 1;:* i'--l'i;\-. ii!' -ji a'-y iliUiilijt;' .-';;• 
jiriMirally ^-Nci:"- .1 ii'-i. im, i \< ;.;, i v\:!:i «i:-aj'i.!''»\ ;:i ;:-.'^;, ' 
:: li*'**^ an<l I'u;! *li-«-i; -:•'*. =:- ;<.- ci;-^ ai\- uvA: r^?" ^K w !;• i?. ii 
i- o-lahlj-!:' •! l>y la^-'s ai:<l ri«i.. iM i\ •■ r»'.i-«'iiiii^'" :i|i''?. :!;'■:■!, ■! 
'■- a.t'c^'pt'-'l as s. p'.iiiil, ill' i:«;*i ii jiiay (]i<[)lat'*? all |ai'v'\i.-!i\.:; 
ii'.jti^^ii.s ill u['position to ji. 

Such has l)oon tlio lii-fory of llu' puhlicatioii of lay iinai! »'r, 
ainl <.»f tla' \v<>n«lrrlul tr!-r«>\a'ry lliat it (l«\<rril»*'s. 1 j.ri>''i'«il 
iv»\v to coiinnuMicat*^ !•) yni sonn* la.cis in (•onnrrti'>n \\\\\\ \\\\-\ 
Hnl)ject, which aro vltv ^urii.Kis, instnu-iiw aii'l ini[»orlaat. 



^'•'•'ir luilNf'TMx ^■iv!^..l rK;^ ii:y :t!i'l tiriirhljonrhotHl, an-.] 
ii'ili'-'fl iMiiii-'Ji-i' iliuna^r' ;i'ii 'r.j- Lr.i!'lv.'fi<, iri'^'«n h''>ii<eri, &l\ 
A iii^'M:^ t!i' siiil'i-'-rs \\:i- Mi". It »:m rt ll'ii-f. Sp., iii his (»xteiisivo 
i'!.i-s li'Mi-i'-. ih ar I).irl»y, in S'»iii»* ni" wIi'h-Ii Hourly all of rlio 
L'"Ki>-i w.iS lir'»k-.'M. Tip' (hniiai^*.'! was }»i'Miii|»rly n'j»ain.*(l, and 
til-' h'»'i -'.■•; r- Lrla/.»'«l as 1>.-|'H'<-, wlih <•«»!« )5ii'l«.'ss irlass. Aftrr 
wiii'-li. M\y \i\K':i\'i\v nn ilp- iiilluiMir.- <}[■ thi* Mm* colour o\' the 
*-':;-. «V'"., \Nlii'-}i ha'l licii ri';»«l h'-i-MV' your s.^'u'ty in tlu.^ be^iii- 
p.'i^- .)!* May, nf thai \^^'■.l\\ w'a- i-rinnMl aihl j»ui)lish(Ml. It WU:? 
!:..■': r r» laic I'lr .\fi\ IJniM lo imrotliifc hhio jlc1ji>> into liis 
!' ■•'■•'.'. \:x ii'»iH.-s — liiir I'.illy iiiiMiMii^-'l .•!' th'* rv-!ilt'< t>t' my oxperi- 
!'. • :- h-T a'l='|»!cil ;,ii .A-if^'li'-iu, whh-ii JiircriiiLC soiiunvliat 
'■ ' ; •■■\y •■\;m-:;hi.'ihs ••.••:!lrriis iji.* r'tih'hisioiis thcrooTi to 
•'•■ i-Ij f i.;:i ari'iv'-'L aii«l w hi'-h ^vili pr)\c a vaiuahlc additioa 
I ' O'P; appiiauc'-^ in h'>rii.-.ih!U"c. 

\\)\ 15-ii-i h:t'.i a: :hi- liiih* a v«'ry lari^^o an<l valuable 
r. >!;.-. -linn i.T u'"' 'I'^i'ii 'Hi i < n!il'*h I'.i.l h.M-.mic (li<«'asjMl; some of 
If: "'I ifa.l i\]-ii. ..:;nT< \\-\-' •' I.!.-. !.»-in-^^ their leaves an<l 
;1'\\ ■•;'-, an I .r?h* r- aira;':, ; h-i .■.:•"'! !•!'>. »!ninL'*. were scnsihly 
!». ■■;»:■_: «Ifj»!-!\'''l "J" iln' hi'liliani tiiiis ..f c..>l.,ur which fliar- 
a";'-;-;/.c'l li'.'-ij- -v.-vcral \"aricti»'-. 

[; ..■•-•iirrc'l ? , Mr. \\\i\<[ iliar it'h«' slmnM j.aint with a b'f/ht Ith^e 
r '•"/;■ iln' in-i«h' <i;ita«'e ..(' ca'-h paii*^ <♦!' o*!a<> in one of his 
:. '•!-'*-. l''aviri-.r a iiiar.:;in n\ an iin-h an*! a '[Uarh-r in width of 
\.\' ;j:\-\« in ii> ii:i''..r.ur-- 1 «'')ndiii«»n all ar<»ini<l tin? ].»ainttM.l 
^■p-Ta ••' .>n »';n-li »>r* l!ii*. [tancs m1' u'lii>^, ;i?id thrn phi'je liis 
ri''l<ly '^<'r;i!iiu!n planis in tin*. ln»nso nnilcr this glass so 
paini'-'l, tilt.* vi-^'Ur "f his j»lani^ iniij!;ht l»c ri'^torcd. 

Tlic cx|K'rirni'nt was nia<lo. and was ^uccos.sfnl. The plants 
•••■jfiij i«» revive r-o'it; al'tcr they ha<l been j>la<'od in this liouse. 
hi :v-.' days thereai'iep they heii"an to jmr r«»rth now leaves, and 
^i"- the ,-nd ot' ten days their xiLftHir wa< ih»t ineri^ly restored, ]»nt 
Mr. U'list a-sin-»-d nie that the}»lants he ha-l thus treated were 
ne-rc healthy and viiconroiis than he ha<l ever seen similar 
plants of the same varieties to have bee.n. Their colours were 
not only restored but their tints were intensitled. 

Durimr the summer of 1x71, Mr. Ih-eer, one of our most 
Hiieec-sfiil hortieiilturists, called my attejition to another con- 
tirmation of my theory, which had just come to his uotice. It 
was as follows, viz. : 



A professional t^ftnkucr in Mits»*uclm«ett8 (near Boston) haa 
ieeu trying lor »4evi rul yoars* to protect his young plant-v 
'ley w^re gvrmu\'A\\nir^ Jmrn variniiK mintito inRnctd vvliu^li 
fiioH as Hoon rif* ! d. Fori 

ir^ , d nearly every <- .^ - iiich Iiu i 

iiiy knowlediro, and even umd tho jtrimmy niyu of liutili 
)kratt»ly. Notliin^ auceeeded, ]jt»wcvor, in tlit»80 ex|jeriin 
[the bluo ray, which provt^l it^iclf to be u pcrlect i»n> 
ri * ' ku of tht»sw insects. II^j niftde u snuii , 

ar in form Ui a HoldicT*« tent, eovt^rod ii 
biuo giiiizei t«uch U8 liidios U80 for thoir vi/iLi*. Hji\ ' 
>ii!i*l u piece of ground, he hovvocI hiy bo4h1 iii it, :; i 
portion of the g^;ound tliua prepared with hh 1in 
uiiir' jind gauze, ho left tha othor parti^ f^JCposed tn : 
:ki4 uf the insiM'tH. Hi^ plants outride of this frame? ^^ - 
[eaten by tl 'on as ? 

]€» under it ^ j from tl 

ftninent was tried many tim(5d, and always with similar 
litis. 

Tbift gar<h^^nt*r liiiM v,m.,, m. a-iiMitn -^i i.r^ , a^.. « mim mI.^ t-^ 
Mn Ureor, and had I'orwanlod to him onoof his ft*mall blue 
ti order lo its intruduetion hero to the attentirm 
^ ir^. Tlii.H was ahown to me by Mr. Dreer, with 

|£HrdunerB account of his oxperimente with it 

ha ox]^lanation of thia plienomenon, T tliink, U thi<<. 
I euahght narratively electrified in -passiiig throrr' '' 
Iwn of the blue gauze of the frame, which is p- 
trifled, exciter an elet-tru-magnotic current 8uV 
^ng to do8truy the feeble vitality of the eggs orof th* 
i»ielve8, wliich.are in the soil widi the seed^ leaving riie 
' ^''^'riuinato more rapi/Ily under its intluenco. ^hie 
oircninHtanco in tlieso experiments was that (hr. 
niight with Hue light, while it destrnyr*! 
•t.H irij(iriou8 to vegetation, at the same 
1 tiie development of the growth of the piantf^ 
, d- 

laving introduced bhie gla.ss into the windows of the gleep- 

jai>artiuentrt of my servants in one of my country hoUfies, it 

observed that large numbers of flies, tl^at liad prcviou.slj 

Med them, were dead boou after its infrrMluctioa, on the 

of the winib>ws. This eftect seemed to be pro» 

like cause to that <mj the insects injurious to vege- 



tfltion ?^^ ''J'-'>'nhftd by th<2 gsirdcncr of M<u*»acli" 
exiM^rit Variona expenmontK have Ikm-ii tuu 

part-rt ot in 11 a.^ in Knrope, with tlii 

I'ViTht, in '1' Me life acconlini^' In niv 

i»uiiJing to tho8C tluit I huv 
/ ^ jnc<% residing in tliis citv. i 

soma very ehnico and rare. fluwiTii 
1 1 1 rig rooiii^ wliicli were droo{»intr «'»d liiutn 
Hc, ^ho throw over them a hhie Lniuxe v 
' «1 th<*m tn i' 
vor tljat ill 
lull/ restorcni to healtii and vigmir. 

A t^imth)nian in Wost Ph'dadolphia hn 
tret\ whir.li hi" iirisjt'd Itiir'^lj, j»laced it '" i 
v<*Htibnh> door, tho nicU^ li^htft of whiel 
, hhie and violet 
'»nirh Tht*-»> Rid© \\_ 



ioufl, whiltt thi! othtjr bnmehcs of the Ir 
tho li,L,dit fruni tliesu Iduc and violot ^Mfr 
iill^ fuuble %md i\]*\H%rMui\ynn]iva\ihy, and \ 



tliat during our 
'tr8c butvveen tho 
a States had ix^asud, thu bhIo of early frniti^ and 
^^••* markotfi of tho priuci[»al n^***"^ - •■" -•' 
I by their {H-oduoern in tho »*tii 

«*a8ti3rn nhoro ol A 
lo, and OTiriched i 
i ill it. The price of land in tbego rL*ic;[uut» 
\ in value, and the people remdent there 

I proHperity. On the restoration of peace all t 
1; the people along the Atlantic bIo|io of "V 
md South Carolina and of a part of Ueortria, 

upon tho cultivation of fruits ui)'^ 

II cities, and owing to their lower L 
Beusous, and improved niodos of cultivation, they have 
their lost marjcets, and are now raj^idly reeovering f: 
i^flceta of the wan. All tliis^ of course, in a correjiponii 
to the farmers of ifew" Jersey, Delaware and the e;i ' 
of Maryland, and aa a cousciiucnce the value of fa. 

in these sections has been sensibly depreciated. A la; 



^_ this tnidij c.iji i«u iLC»*vorc'J l»v tho appliimiui n 

ilijieovery to the cultivation of vcgettibles ur»d fruiU, and 

;iH to cqusil that of those ut' th^ 

d to. 

1 m. '.Illy vegetalilea used in my family are^ for tU^ • 

ptkvi^ fitnrted in pots under blue and plain glttfls, then tr 
l into propiT soil, and are rcwly for U8u f-* 
[ eon Id oth<.*rwi80 obtain thoni. As an illi. 
fe been ni^iu^ on nt}' table since July 12th, of tiiis \ 
W^lVn evergreen eugar com, grown in this way, w)m^'* ^ 
|>rmed that it is one of the latent in the season lo 

^, m\l be at lenet two wf*ek«* later than do * 

before anjr of it growfi otherwise in the or 

growth will be ready for use** 

As U ii only the very early and very late vegetables an»i 
jji., tL-.» reniunerule the grower, while the abundancr 
r eropa rednci»8 the priees oftentiniea below • 
the interegt of all d in fi)' 

i to niHTdiind, to pn- ssell th* . 

^:prieei» we Idghest, 
Milk 



VIZ., tit the begiuniug and end of ^t 



3otton and tohacco, n^ ,,-. Middle StateRi can T>e rai=^'^^ 
a red according to this process, so as to avoid ent: 
> to compete in " ' l ' 
,\n in the Soutli 
[id Lutluu. I IiavG myt^ulf niiBt'il and nmhi i 
11 niy hi^Mi in tbi:^ cityj year after year, wl 
I'-UiMtl large bollr^ us 1 have ever Moen iti Can ' 
' *^ i-* withiHit tlie use nl' blue glu.ss^ and Ik i 
':overy of itn wonderful iniluvnce o\\ vet;' 



invented and | ' at WuHhiugt' » 

, with it and ft tiM , «et c»ut in u •) 
I toil plants which would cover an itnnierise ur« ; 
|u. i. mV if theftc plantrt are started aeeording to tny dii 
under thene glas.sen, and then trauHplaiited into suit;t 
after thit spring Irontni are over, the heat anil niui^^ 
lie Bunimor in tlie Middle States, whieh probably ar- 
SB of tbone of the HiMitbern States af that season, wiii 
Jy ensiirL' the maturity of the plants > and crop8 can l)e tliu-^ 
[riOiod which will compete fiivorubly with those of any other 



■^f'l i 



= :'-l:y » -i' ]':ii;t -. a;. [-lit- wiili -*;: LTfiit*.'!* T'ln-o to liiirher 
\i:\' * wli.-i'- \\.*' .-■■:i-'>i;.- «•!" Lri''»\viii an- iiiMM;.s<arily sliort. 

' ■ :■■::■ i -ii"" [•■ : '•■ r*-" !;';'.•• -Iv or '■i'j'lil dL'if?'«-os of 

:•!'■ r r:- -'i* i. ":•:?: :•:. : '! •• j :• -'li! l:t-itii'lr of 1-uiiivation 

:■'••.•';- ;'i..i::.-. ]j.:»y ■■• tM::.!.-. 1 i.. .-rij-.y many ]i!anis and 

^ •■!" w'.i.-ii tii'V ar-' i! ■■■'. -i. |.:iv« '1, i-y i!ir inlrcMbn-lhui of 

;.■•■■■ — «'lMt'\-';.'i|.|i|.-l}: l|.:;t I i.MX .• l.i'lfJTi ^iv^.•l^.■ln.•|.l. 



■■i..;-.--V/.. v.: 



\V. 



y u--- :•.' ./l.iaiii'.M] i?ill:is luiui- 
■■!• * '■ ii!,;r .y. Snr.ili.-rii Jius.-ia, 

i'>'i' '■:! \.::'-fi ii,;.y !»•• l>roUL'"]it 
- ■•■ • '\ : !":.' |'»\\. :■, all. I tjjus, l.y 
: ■'. I : ^■■■;. :' •' ]•!' ';ri'« -s of llu.'ir 

'» >- '. •; ! ; ^ 1 \vi;;!t J:iay Im/ «]. .nr 
• y- •;:'•'■ ■i'Ji io ll.r ^liiaiiiaiijiir 
--■>«•!::'■ '1 '. M' and <ii:ilii;*Iii U|.«.)n 



■■■ . ■ ;' ' : .'■ ! ''^aiaft'-i', ('«»rmii(>dore 

\ •'.-■' > ■■■' - N;:vy. l.avi!i;Lr l'<.',.ii 
■'"':' :•''■:?:: 'ia>.';;l >(ali'»ns 
1 *^7 1 . '-.i : :- 'M ' ■ Nj'^rinii'nl."- i-i 
:■ '- !'.■.■ : . i" 1 - .' Ili'niannnt, and 
■i'i:'---.=i 1" ]..'■ a l'.-U.._'r, uf which 



M-'M. (:r,. l::.i\oT>:. Miit 3.h't, 1S73. 



r-.-'.Ti:;- j: !■/:! 't A-' ■ 



aLT«'» :^l'l«'. to yon to 



ii-a I «-aM-fJ ;• 



) 'le 



;- ; 'i:'l ni'.' th^' ]i«'ij,ir 

• j'; ■ :!i !• y ;.;.: .!,'•' >:i t'-;" T :!'i i-.*- iU ii..' Hint- ( 'n!or of tlic 

•'In X-, '■: i »■ \ < ':■■>',■'■'. S A I p.;:;; aliii \'. lT- ':'•:'• Lil'\" I procutMl tO 

■' !;.;; ii"i.i o\ iiiTf;. iii -t tv|,,-; :n.« • t ^\as madt/ln'ro by the 

'-■ :i'::'fn -li" lii!-^ .-':.::■ li. ■■'■-». I..i\ii;_r l.:..l • vry altcrnalo ]»ane 

< :" Mii.- »i"m'«tl 'j"!.'-s !'• !!M)V(il iVori! < :i"!i c'l'two \\)n«l<)W.s in hia 
|".i!l"'ir, jiii'l JiaviniT - i!)-iiiui»'tl l""i ilnui •■'^rp'.-poinlini^ j>aii08 

< f hiiif lt':!-:-;, [»ri'MMM.-<l< il 111 j.'arr a liirhlx V tif j'lants ami vinos 
c>f niiiiiy \;iri" lii.'-, in ].">i^i» in ilu* r«".ini s<) a-^ to rrrcivo the 
as.-Mi'iutr.l liu-|,t oi'il:«»'sun aial tin* l.'hio li^-'ht of the iirniuiiient 



Tlie <']iiM trrow nii-'ully in liralth, >tr'*?i:rtli oii»l si/.r; ainl on 
t!ji; 2'.Mli «»t'M:iv. Is7-, jn-: I^Jir iii..!itli- uWrr its l.irtli, >vliL*n .1 
-..vv ir. bclore 1 Jl-iI Mi'iiiul i'iiy, it wriirlu'd l\veiity-t\vc> 

\V1i«m1'.it tliirf <*\ii'.n>nliir:irv roiilf w:is tin* oll-'ft of the 

;:.--'. M'iuli 'i Mur iwu] M;i:i;-j-}»t, |.:t--;r :■..'■ i!ii'«mi'j:^ iIm^ llif. I'UrtuillS 

liinl js^-.i"^ ci;* ilii' \\ !i',.|.'\\ V. or !:i ?. 1 ii'i ]i.»t |ir"r»>s 1i» <lrtrrniirii:?, 
I'i;i r iTiV*-* y«»u tiif t;i''i- ( f il't.' r:i:^-. wfiii'h nro in rojnplcio 
'Hi riii)i:y ifi ilji'ir Wrvti<»{.ii:i ];!^ \\\\\\ tin* rrsii!t-i ol' tli<.' cxpiTi- 
?!i.-i:(^ nii I i«. mo- ill- :iiiiiii:Js tJi:il vdij \i'iir><-iL'li;iv<' fiuuK'. With 

1 n.-iiiain, vt-ry truly. y-Jiir.-, 

JOHN j:. (i()j.i)sr.0Kr)rGii. . 

It ^vi]l 1.M? si'M'-n fp'tn t]»i- ^tar«Mj\iiit l}i:tr llii-: cliiij IuhI thrown 
• ::r^t**<*i\ jii'ii!!'!-- ah'I a i..;;!' is; l-'iii' in ''mIi-. or l-'ur siimI ji\'0- 
. i :-!.tlj jMHih'l.- j>-r ?"t'"i:!,, a-ul i-f iij-i-i.-'-lii^'- \\< ajiparoiitiv 
-iij'iir l..:!«l uj'.f !::i-, :.{ "■!' l-;:;-,. ^^.• in-y i;f;il»' willi lln: 
'. '■. »Hi!Unl(>r» i;- in'il -vI.-.j: :■. l-. if- " ;i r^ :i.;ii Lal'ii.: rirriiiii-Hlaln.-*.".'' 

Oii llfo |.'»ti» l''''l'!--i;'r\ u{' |}.'»- y.:ir. 1*^7'. iwd Tirwly honi 

..:;:i!.-. M'U' N'L li'^i if -J" 1 ':!■•.'■ r'" I a liaU' ;■-':■•:' I-, \\\i: x'\li('V \\'i'llj:]l' 

■.-■ I i-.i- i''i:'t;-, \M-f'i' t;Ll<. '■; |i'«?:j Ifn'i- r.!--ilh'rs aii'l l»la»n-<l in 

■.'.■ i\' !::'■ jn I- ■ r- ],-y i.yV I M ". ■ ■ 1 V. i^'i !).!.•■ iifi-i Uln-iilnUriM.I 

■ ;-^ : ?; < ■. ' ;i! ' -1 !•.■.■■■■ \ .Ml ::r ! .:■■■■::■ ;.'i, ! l'' ■ .t|: Ifuir tlaiii-^, 

■■■ . ;'■■■ ; >■ ■"■■■I i! :;• . i'-l 'A .. ■:■ • . . ■■ ■ •;■■■ !■: !i ;■ I ! M.-''(:i-i' lai'Ll'**! V 

■ " s\ :.■■■:'. ^\ ■ i: :- .i Mi .'-'i •■ ■ ■ ' ■ . \\ :. ;: ; ;!i-\ -Ai-ri- t 111"' t; 

;■:- ■ *. r ■. v\-r . u-.-r .-■ •■ -'ri:: in ^v. :-■!,. J (Ihs-- 

: ■■.■■.-, • ' : ■ • (•'.'■■■■ i ;■:■•:.■ ' i ■ • ■ : ■ ■ • .• - - . ; i 1 v\" . ■ \\ i ■ i k" < » ■ i i [ 



TiM- :!' !. .#' I.:r:!^v i>. ii. ,'iii"- i ;'•:'■ a .i<'!!.'M'-y. Kr«»m tlii^ 
iM-j-ii'i. m;. ii \\"i::-; :i|-|:'-i!' :::.i' !•■ Ki:.-.- i:i..fiii/s T-viu Mriii 
-.1 !:!f;:''-^ :.;-\.' '^''■■■•A'i !■ .••' ^ ■ m •. . i ; ;'.;1 a lia'i'^Jid lil'iy-niu; 
■;ji!.i- I---JM .-li .■.•i\ , \\ i.i-w;. a; : !'■■ )'!:i,-Ix' ■ )''■;.-.■ ..ri«'i'ly ci'iits jn-r 
■ nil. V. -.iii-i yi i'l i:; "J;-- ••:!-•■ f- ■ !;. i 'liaf> ara! {\>v\y (.-onts, 
;.\.i iij iln- •.!iMi' iv\.-iii\ f'.\-. il ■.!.:.'■■. !"■'•!!..■ jiuniis w^'.iirljinsc 

a . ■ • . .. . .. O 

I . -jM-.t |\ .Ty |:l^y-..iiO ah«l lli;y-li V I.- j"::i::-.l-. 

Kami: r- wii.- rai-«-. '|.»riu>fi«' nninmU tr»i' lo«»rl Itavo 1k.tc a 
■'•TV siiii|.'a aii'i ;ia'\jM-!i-i\ »• j»r.i« T-i- l»y \\!ii..-li ilu'ir gaiii^ may 
i.'. \ i.-rv larut:!\' iii'.:r*.a.-«.-ti. 



iftn oflKiV ;u i|ijauii;iin .- ii:iv Itlg^ a eilliarv bird t<i;M 

hnd ln-»cn a very fino Aiiur^T, waa BurpriHcd to diBcavcr thtiU 
riUuMit any aj -t», the bird had coasod t 

^*fii!*t.'i| to ortt, JH ; vrixi^ in a dceUfiin^3tat<v»f i 

,jid it was feared thtit he wouM «ooti die, I recoiiinioridcHt 
feo owner to try the ettl^ct of Iduo and sunlight upon the bird. 
T^i* emiBented. Thc^ capo wa« removed with tho bird to tho 
'' tho owntT*8 ii(»nso, whose whiduH's contained yir '' 
, blue unci violut iii exvem. The cage, witli 
1, WH« Bu^purnliMl Ko that the snnlij^tlit paa^ing thron 
..i^hta might fall upon the cage. Tlie bird began 
5ver vorv »00U| it» appetite returned, and in a little while 
". wliich its owner a^nnred me, was sweeter, stronL' •- 
spirited then he had^proviuudlj^ knowti it t4i b<i* 

At ibii cloHO of the late civil war in tbiB conntrr, I bougt 
r of mule^ that had been nt^ed in tho military servic* 
" •/•"VMrnment. A little while after the purehasc it wa« ' 
ihat one of tfiem waa com{iletely (laaf, having had 
' ' r-d by the noij^o of heavy firing during 
he luid lieen ernploynil. Thoreupon T (lire< 
wjio had riiarge c»f liini, to bo pnrtioiihtrly earufiU 
i^ and tu treat tiiin with great gen tlonets^* and kind- 
locQUut of hU infirmity. Two or three years after he 
itvi n»y ! ' - •• -^'on, thiti mule was Beiased with aeute 
i;4m of lit a eburacter that tlie poor animal 

lOiiiii n^r. walk, lit I'^re thin time be, with other animaU, Ii 
/•^Mi rr Ttu>v«:»d to a nuw stable that I had built, in whirli 
r several months withoub being ui^ed fur we 
• irnt better of his rheumftti^ni, btit his dt'-iri 
thU spring, when he recovered entlrel 
oriniH'sB and rheumatism. Over eaeh of the t! 
>\o T bad eansed in he placed a trani^om, with [•: 
|1 glass therein. T'he stall of this mule \ 

ih HUcdi a transom over it# When i 
II the rnurning, he cast liis light through i 
' k and topc^ftlu' head of thw mule. r>* 
\] >n ho threw hiB light again upon tli 

unjle, throuf^h the transom of anotlhT '.; 
tern i^ide of tlie stable; the efteet of thi« Hl 
pun the animal haa ])een the euro of his rhrnmjitiiirn, and tiic 
%Mitv:il of hii^'deafncf^a: He ij5 now a^s healtliy and hearty a 
1 you will «ee anywhere. The removal of this deafhesa 

a- iUMiiueed hy an ehetro-magnetic currerit, evolved hy the 



In 

Mvo I'lLfliK ui»'«ii hi^ iiuvliLory UlTvcs ainl t^xcitinLi^ them to 
lit'ullliy :u't*n.>ii. 

Tli«'S<' la-t two iih-i-Irnt- ji!-;t ]iH']iti«)TiiML sorvc to introduce 
(lio >iil»iiM-i nfili.' iiiili;. :!<•,' ..f ill.- a->'>fi;ai-il Muo iin<l sunlight 
lipou imiiiiul li'';jiifi -Awl }'.Hii«-'ilarl^\ ii[m»u Iliuiiaii Jloalth. 

Tr is kii'iwn iliai -iik 1- om-- dI* \]\*' iiv'Kt inn»(.)rtaiit staple* 
j.r.wlin-u i.j' I'aly. Ii ;> a:-» inI"»\\:i llial iim«-h of thi^ liii^li 
)'!'i«-i'< wlii'"!! i!:;> ^i;i|.!'' p.-i-ii^ji-! '».. ar in r<.niFii»T.-i', is' dm.* t«> 
? . fih- «lil!i'-ii!i y i\i' ;!■■::. ■il !:i lia!.'!];?)!;- aii-l rvariiii:; tliL^ .-jilk 

•'Vi»riii> ^vl!!. !: i.r>"i::.' !■.■■ » -"Ti- .'rl'.i'ls i.ii Ashirh th»'y\viiid 

;;i.- silk .):;l\\ 'i :'.!:; '.'.:■ '•V l.-ij.-. T- . !;ai'"]i tlio riTLTS^ol' t1ii> 
' ':"n \v.'! 1:;. ;::, . •■. . f ■- i = j >. r;: I iJ t'r "1" a «■«•!': a in dt'i^rro of lioat is 
"'-;•'•:■:■'• = .•. a;ii - :' := .m'"- 'r. t'«'iinL:* ami krf]«inir thi.'m 
■ -rj:. :•- :■■■ i-!-i-.| :;;"•.■<■ '■:.- w-i:,.- ai"'* }ial-ii'-«l. 



.An "n:i-;. ::i !•:..: 
:'V|)'-i":in«-ni-- i-: ili'- 



■*'::ii-i. aft'T II!'- ]Hil)!i*'ati..]i «>f tlio 
•■■'' 'A!:li 1»Im'' !i'.:-lit, in-iiliiKMl somo 
iii'ij- -'r I*:-- -ilk worni-J. Ifi- jiIaotMl a 
.-■■■I'tain ]i:i]M!)' r •>•' :".<■ <■::_- I'ha' i-r.-l;!.-,- ilic worni^ innlcr 
i 'ain j'ia-, ' ■:' -vi'i.-li. 'm :!:■■ Ka-'-l,:'!::' an 1 i-'-ai'lnu", ^'.^ prr oi-iit. 
.!":■'!. Jf. ;i:-n i'ia--- i 'i-' -^an;-' ii:;ni'). >•••!' .'icir^ iin«li'r viol. *f 
':;a-^. mT \\ !.!■•!; -r-'y I •:;.- r '■.!:' . j ..'ri Mi'Mi. Ha-I In^ li^n] IjIho 
- i! i> ;■:• »i>a!.!.' iJial lli«- l-x- w-.nM h:i\'0 
A- til-. r-Mri!i:i- ul' -iik \\t»rMi^ l^r tlio 
'"•.'■):ii.- an ;rn|'ii'tani in«|ii<i ry in ('all « 
.::•.;■: -n*-.-.'^-. will ImIIi.w iho rlVorts To 
iniln.'ina- ul" l)lut.' liirlit slitill 



'' i-li n*-.J' .y •: '"'iliia 
IviT' >;»' an !a.' i- " :■ ■* '■ 
i"a'ni:i. v/«- may r.\| = .- 
r.'.i-i" lln m. ^\ Ih-n t n 



.:!vi;, 



.' apnin il ]'V »[»••! 



,.!. 



Willi- \\ '' a!'«' «"'"n-i'n i'milt ilii> -'il'i-'t'r, il may l^f :h well ti> 
.iMinl'' ;■' I'a' viiaii/.in -' i ;il:ni"'r .»r tin' a— ■»«-iaf«'ti hliir nul 
-!inl":Lri;i '-i' \\\'\< ili -iiN-.'iy in t!i<' cnrf «»!* liarnan anij «»i1k';' 

■ninial 'i"i-''a-">i, aa-l I max" nuai'ioh Ih-ri' a Jn-^l rxiraordiuiir",' 

■:i -^i' jn \\i.:«-n r. ^ [■ »\\ • r ■>.■' a-^ niaJii i- >it «1. 

In tln> ialh'p par-! .-i* A:i.:''i>r. 1"^7I, 1 «'liain-\M] lo vi-^it a])liy-'!- 
^■"an •»}' iM-riiy, df !iiy :. ■•■ jjainiani-i', wimni [ jnnrni Id !»<• in 
\:ri-'A\ di-in-^s, ami {.innLi'^'-i in lln; l"»\vrs! <lr>jiOThlrnfV. 
<h{ iii'i lifinLT iIm' •'.''■i -■. n" t"i I in-* ihal in- l^arrtj lliat luMva.s 
al)onl i'» I'.'M' lii- wi!'.', wh-) wa- >ii jl'-rinj- (V-nn a t'«»ni]»li«*atioM 
-)t (li>Mi'«l.MM tliaL Wt'!'*' nio.--i ["ainrni an«l «ii-tr,'.-<>inii:, ami wln«;li 
Inui hatll-'il the skill nr>.-\'i'ral ni" tin* mosi. rmini'nr physicians 
]ioi'<\ a-^ al<» of Diln-r^ •>]■ iMjuai (li«irni<ui'>n in X<'\v Vnrk. He 
then slau-d ihal Jji- \vi\\- sva- -Uiii/riiiL;' gi'oai paifi-^ in tho lower 



iMWi^r UnitH: tliut ftlie roul«l n<U sleep; tdat .ilio Imd uo ,i)i|ii»rnrtl 
' :nj(l Wimnip'nlly want itivj away in fieftli; imdilmrln 
re all iibiicjrtiuvL 1 ^^u'ul lo him, ** W\\v tlon't 
tit? '* to wliicb bii roplieil, '♦ I have 
,^ ,r., ,..*t>w how it is with wivo^: tUoy will i; ^ * .i.-n . 
lilvicB of a hudbarnl, whllis they wouhl aonept it it' otl 
Thi>4 ha>^ <kvtrjrr«/(l ino IV 
F think fliitt if yon ^iljdiiM y< 
lb t» will ttdoptit, for who \vah ^rt^'at CH)ufiiK'ni-t5 lu your ji 
jimt*** r Inlil luni fli.tf f uuiiUl ihohL eortuifjy ri'»*<'Tniih i 
ilo ber, tip to hor sitting r 

ufoml st'Mv i»i IMC Tiijun iMiinling', liaviug i\ f*oi; 
luru, tbr* iuHjiii' bi>inir *»»» fb*» «tnitbi»rn f^i<lo ol tb<^ r 
fotiQil 1 irhlow, tlu* rhtTrnoi 

nn Vi'ry Tnl^onibb\ ^n 

pbtxion, imlicatinj^ oxtr^Mfie ill health, 
.^.,., ,. .^T i, ^ l»te, Oa itHHuriu^ of her relative to 
4ta of her healthy .4io dc^cribtMi it very much ai4 liorhiisb; 
' ■ ' ' ui, Wbi'ii r had put to her th»> 

I to hivr hui^ibatnh \'\z : *' Why d 
it 't " '' <.Mi I*- hIio rt'plit'ih "I havo Iriud Kuniauy ibn 
' bud 80 inuay doctors that I aui out of conceit oi 
lont: of tbcin have dono m(j any good; I d 
' tbini^ ran rt^rntvo me." To which I roinart 
ii have Tjiany yt'ura of life yet renniinin/j^, an 
ji^ik \vi lii^lit you will live to enjoy thom," T*> 

Hiich df ** Are yon in eanu^t? J>o you r'nllv 

tbink thai blae iit^tit wonid do me any si^ood ? '* ** Ccri 
i'.] M J ^1^^ 0|, I xvonld nut reooinmt^nd it to you; r\\\ * 
itb it fully jurttitieiH my (»pinion.'* Shii then said 
' I nie how it should )>e applied. 1 : 
lid in what manner the aj»plieati«>. 
u U^•v ca^e should be made, and huw often 
Mild be ropeated, and they both unmiij^>"d tliat 
liittl with it should be made tho Qoxt day. 

lays after tbirt interview I received a note fr 
'-■ - rue to wend him mnxQ copies of my raeiui»i 
which lie wi*?bed to lorward to some ot 
' at the cloiso of it be bad written : '* '] 
* learn thai .since my wile ban bei»n uii 
llto blue ^lasy, lier hair on tho head lia« be^un to grow, not 
icixjly lont^er, but in places on her head where there wua 
nooo new hair ia coming out tiiiek." Thi« was eertainVy an 



V2 

h\ effect, birt it tlisij^laj,^*, .... , . .Ic 
Jill BO far waa eticoiirntrnic^. Tivo dsiy^ after tlie rceiipt 
' Hod to ' ' , and while hit wfts 

K .uut of i \vitli tlik5 hliie light, 

DH wife entered the office, und coming to mo, she paid, *' Oh^ 
general ! lum «o mnch obliged to voa for having r*'rnTnini.r,.LMT 
CO JH0 that blac li.crht !." ** All V^ naid I, ** is it il 
goodr' *<Yc8," she Baid, 'nhe ' t pos^il. 

voTt know that whon I pMt niv nal. ntid^r t 

ins in \hv. 11 r I ' ?** I I 

'A mo that I . ind th< t 

tliat my hair i« gromntir not moroly lon|*or oia 
It in places ther© wliich nvre bald new hmr t-^ ■ 
Ick." She al^o said that tho pains* in her bi 
^ti ' ' there was th general improvement in the cunUitiuu ul 

Throe weeks aftervynrdH, on visiting them, the doctor Md 

that 1 '' bine aiid .Hunlii^ht had h- 

Smplete if'o; tlmt her puihH had !• f' 

that fihfl now i^lept well ; her appetite had returned, 
-1 ' i -td already gained much ^* -^^ ^'-= wife, afew iii--. 
:irdB, in per^^on, confinu ^uent of her hu^^ 

Ided: **FnH, 
l»[uo and 
iinulant and musi |Pv»\v»Ttnt l» 

fl will Im' In v:»l!LiMi' 111 ! ". 1 Ji. . 



.. MM JM I HI-. Mk Mjr i Tn|jru\ r<i I 

»f wales, who ha<l been d:i 
I when the ihx- 
Walo^, --»:iM h^ 
iiient witli the 'd hiuo and snn light ^ 

. ., ,,^_iy would be in * ..' . .L !' i. o^ ..r ti.,. iii... .!...» ; 
take uuiler the uaual treatment." 

r 11 

this ]i 
follow 



hora a copv of the letter that 



rnirjkDEtr'nrA, Septimher 21 



^ My Bear Sin: — In follow in^ out the ?»Ujf^*Mlon!» fr vn 
at our lute couversatiun conceramg tiie applieatiou «>f 



fcky a«t! ^nuHglit fbrtho cnr^ of 

I nn^t^ fVtiMijl uiiTiii \>i»i 



"Th«^ :^T>pli»^rttion of ynnr tlieorj' to iLe'cultivntion oft 
fit of animal li/u, Iud* boon wornlorl 
^1' '"rtftiii 4'OTiditi6ii8 of bviliiuii i^ 
.prove Mt'ssiiiji^ to inflnkind, if ju-! 

' 111 .im.-^Lruiioii, i offer tho followitig fiiotj^, vi 



- > at del)ilitj*, accompixnieil by a wimliug ;i 
Ijody, uotl c4ianging th« iiorrual clmractGr <»f hor b^ 



I tho other iiulj ol ih<j KHine Nvindow 

J -.In., t1,.- r, iijfi,,\v having a Houtlicn 

iml a half o'clock a. m 

: i', u.. Ill- nni imuzc «►; " ' ' '' ■' '. '^" 

Mfhi.T ^vhmIow ithpr»* 

iVoju il, uinl li 

f tli«} flFht Ifh 



'« nrrnnsrpm**?»r I foniKl to Airnish too strong a blue l»e^b* 

-^, It was not in acoonluni'O 
I need an equal number nf i 
Mil of b! into the sash, and then 

*' ' ninated lights those t'.n 

of her nenralgia. In i: 
v»Lr(3 greatly Bubdnud; an : 
xod tlio lights upon her per 
itiOHt eniirc i tor the timu beiaig, wLctber ' 

i tb« luuul^ 1m... . , ot» or Bpinc. With each appHeat. m 
rtun and bluo liglit batb> n'//// was given immediately. 
u^ no doubt in my mind th^t in cases of oxbaustion I - 
iitinned fevers ami other debilitating causes, the u\ 
y-iitiUoii of this priiieiplo that juri have discovered will re; 
the patients t* li. alth with a rapidity tenfold greater than 
^- tUccled Lvther treatmout within my knowledge. 



^'Oonirratn' fi upoa your grand dwcovery, an w^lll 

IMCQ m iu i4iiiMi.«i Uygieno, 

**1 ruiriuuK verv^ truly yaars, 

8. W. BKCKWITH. 

**P. 8. — ^FVom a elo»e exatiiinattntt r>f the ciffeeU of ihcso 
itftsociated V\ghU of fhe hUii au<[ rl»«t jinnmiientf I am of tlio 
opiuiou tJiat tlioy furuiah the 4rr»^ateHt stimulant and '^-^ -..-wt 
|»owerfal tonic that I nni acquainted with in medicin* 

'ur8, 



•uruiiH and inu«ciilar yonnij- 
W: d mill a M.V01V iiUa^'k of Hcuuica, or r* 

ill- nerve, in 1/is U*ft hip ami thijfh, frora w 

been unable to ohrain suiy n*lic*f, though the usual niedii; 
well as galvanic rumedietH had heeu applied. lie had bo 
lumo from it, and he gntterGd mueh puii 
walk, 



* A : V : . 

pain in his atteruj^ 



I advised hiu\ to try tiie usstx'iatixl f<uu ami bliic iii^ht, 
upufi his imked spin** awd hip, which he did witli surh !ti 
ihntat ihtUMid <»f three wc^.ekn after takiu^ the first td'th 
Mf litrjit, every j<yniproni of the diHurder di-nappeareil 
hm had no returii of it ftiuee — a period now of tiiree \ 

Some tijae aince two ni my friend^t Major Generala S -- 

S3 [> , of tlie United States regular ariay, were ' 

In tliia city. ()u inakiu^ thern avi.Hit attlieir otHciuliL 
I ;^avv on the wiudow-letlge as I eutered the rooin, a 
blue glaag of about the sizes of one of tho panen of glu- 
window. After some eonveraiitioii, General D. siud to me, ' 
yon notice that i)iece of hliie glasa on our window-led -■ 
said, '*l luid ubtierved it/' '*Doyou know what it i>* tin 
To which 1 replied, that **l did not I'* lie then *^iiid, ^4 \vi I 
you — S. and I have beeu sutlering very mueli from rheurui 
m our fore-anu>4, from the elbow-joints to our tinger?** « 
acimetimes our iingera were so rigid tliat we ooidd not hv.-.,. .* 
pen — we have tried alnioHt every remedy that waa ever heard 
of for relief, but witliout avail; at last 1 said to 8., su| i 
tiy Pleasonton'a hhae gUtt^s, to which he assented — wh 
foV the glass and phiee<l it on the window-ledge. Wheii tin 
hi'LMU about ten o'cloek in the morning to tlirow its 



iph tliG gTriA^ of the winflow, we took off onr ooat??, rollo^^ 
lur shin sluuvea to tlie slinulclrrH, uful tlu-ii lielil nnr fisd^.^.l 
irms under tli(3 blue hdJ Bunlijorbt; iu throo duvB thv 
iriuijf t'lkc'ii each liny on«« cif tLt?8*5 rtim-bntJtfl for BO imn 
|l^ii our tinii.^, the {»aiim in them eca^^oil, und wt^ huvo not ! 
Any rotura of them Binets— we arc cured*" 

Hioro thnn two ynar« ghioo tho date «>t inv vii^ir 
^. Tuu liiontl«« ngo O^mrtuI S. tuhl mo that 
had iuiy rolurri of th<» rheuinutijini, tior did lie tli 
M r:tl i>. had had any — (Jeiicrul 8. in (he nicHntinie I 
I to every vi^'iiiftitutle of tdiinatc, fronx the Athti 
>VaKhinirton Territory » on tlie Psicifie. luid froni inu 
:re*3 of ni»rth latitude to the Ciulfof Mexico^ and Gun<.tral 
^usk ihdu statioued iu tho tar North* 

' ' ' * if Mareh, IHT.I, I u ' .1 upon hy Mr, 

, a very respeetaljh- . »;in, d»>intc' hu^i 

!»» in liiJM city an a hookt^eHur, who eumu tu cMnmult mc on 
• ^ufiioet of his nu>therV ilhieBR, and to atik njy opinion hi 

-) thu propriety uf us^iuff hlu« and sunlight hathr^ 

r - .t-i_', lie Btated tliat his rn<ither hud been contined Ui \\vr 

^ed for more than two rnonih!<, and that «ho wa« flntlering ex* 

Line in Iht head^ lupine and other part8 of her hody ; 

id not heiir lo heinuvedin hed ; fhat she couU! not 

d liHvint^ no anpetite, lihft wa^^ rapidly waiting away 

,n.l >^tr..,,.r(]i ; that hor {diysiieiau Ijatl not bccnable to 

*u upon her malady, and that the family 

ail' H_>r .-^het^houhl die; that itw uiendnTs had been 

*t her bedside tliut afternoon to see her prolmbly 

, and if I thought thatthene hhio and »urdig1it 

ievo his mother, he winhed to liave tiiem tried. 

rrom his account it wan evident that her situation was criti* 

* * that there waa a serious disturbance of the eleetincal 

Mini in her Bystem; I told hiui very frankly ttiat I 

aiother enuld be greatly benefited by the uac of the 

r lighU itnd 1 informed him hriw and liovv^ ofteu 

jese bath»^ of light shonld be aihniniBtered, lie expresBed 

jpmaelf much grati tied by my exidanatious and said* that he 

foald urge his motlier and her physician to give them a fair 

lal. I re.xtived from him subsequently a letter, of which the 

>lloWini^ i^ a enpyr vix : 



f»7:. 



'' PnaADKLPHU, April Uih^ 1873. 
tt vou have been asfiduouslv luvea^ 



tijgatini? thG ties of blnu liglit {fov liUra^ 

ditseaacH) fur bc ..... .r -- ^ - t, u fcormguf ;jratituilo pr<imi 

fi\Q to take till! liburtr of cumiiiunicuthig u few facta tmit idi 
Imj of Boniii JMtercist to you* 

'*Al»out »ix weoka eiuco I hoanl you oxplnin 
quuiuUmi-'o of yourt«, the way in which blue \\ti\ Ij 

ur> ' i'\ witulnW^, HO H.H to take 

UM 1^1^ tho ciu<Hi4t*M of itivalitli* i> 

hy MUi:h i^athcH, you moutionidd tboae alUictud with ^pttic 

was an iiiUires^ted aufrit(>r: for my mothdr^ Murgarj 
lioUowaVf r<i!iidiiij^ iii tield towutship, BurU| 

county, Kow Jemoy, had ti*-M Mv.oa confined to hor ht 
about two iiioiUh», her entire nc^rvousi e»y«teni beiai^ «|>| 
i.njtly ) ' " * ' iTulmlily a v> 

iion ni i to be* wji 

rapidly, and we had but little, it any, hope of her reui^rerv? 



**At my roq 
self and tho ... . ... / » 

chased from Fro nob, i 
bly arranged in thu w 
dowH being trK) much 
perly* 1 hiring tlie firrtl w 
unfavorable that only om- 



flrwt obtaining the full c*v 



^ician, bhie wini)-^^ 
A Co,, of till** « 
of h«.*r 

i L»€*ti to i'- 

eiiller, t.lje Wtralhrr w| 
[h could be taken ; bt 



next week, three or four were taken on consecutive day 

"From the eomnioncement of her ^ii.'kne^w, ^lic had iiot^ 
aWe to 81 1 tip more titan a few minutes each '«>»' ' 
tho nurse made the bed; but in a few days : 
Hnn-baths were taken in ^ ; »n, »he Aurprs ^ 

family by getting up and * : herflt^lf while ( 

breakfast. Hhe probably uver-uxerted herself a? 
%o well for two or three dava thitreafter. Jlowev , 
tinned to improve very rapidly, and lias now almost or ontirS^ 
regained her usual health* 

**T maj^ just here etate th*" tvnut iTn7*"T'tM»^^ r^^Mv^vritTliL^ ,>^rn..frl 
of the sun-bath. 

»* During raoat of the time of her illness, mother bu< 
from an intense pain in the upper part of the Binne and i^ 
licad^ and the galvanic battery had been frenuently and 
!arl ' HI the hope of mitigating it» 1 he Bun*bat 

lie. pain very materially; and alfio imlueeil a p: 



perspiration that relieved the interior orgniiB from thoJr oli- 
«trucfjcini4, atnl which relief moJiciuea, as wull oa tho galvanic 
battery, had tailed to produce. 

** Th(i60 arc tJie important fiicta in the caso. 

**The attending physician would probably maintain tlmt the 

remedial virtue was mainly or altogether in hin modieinefl, but 

the circii ii ^ h are such as to imnicc the bt^lief that mother's 

pp^Pily r \vas in a groat degreo attributable to the cura- 

'LHticri uFtlio blue glaHB. I am bo fully convinced of 

: I shall hereafter use the glass in a fiimihir way, in all 

^ »e3f of protracted sickness in my own family, whenever pracr 

icfibir. 

'^Vory re^pectfiilly yours, &c., 

TTKNTiy n, HO.LLOWAY, 
"No. i^outh Tenth street, I^iladelphia, Ta/' 

Thia lady soou afterwards recovered her usual good liealth, 
*'-l on its re-establishment, she made several visits to herson^ 
ling here. In two of these visits, I had the pleasure to 
i,i^K^ iter* In one of the interviews that I had with her, she 
i*A*\ me that for tT\^o years prior to the use of these baths of 
1 had had uo perceptible perspiration, but that after the 

I. these light baths, a most copious perspiration broke 

out all over her person, but particularly profuse on her neck 

and shoulders, and that she had called her daughter to witness 

it, who scraped it with her liands from her neck and shoulders as 

does from a horse that has been hard driven or ridden 

tier. She dates her recovery from the restoration of 

ler power to perspire, which she attributed to the effect of the 

ssoclated aun and blue lights. 

I addressed a note to the attending physician in this case, 
urtkiiig from him a etiitement of the case, with its diagnosis, &c. 
Trom his reply I make the following extract, viz: ^' Mrs* II. 
lad been sick Rome two or three weeks with excessive spinal 
iritation amounting to partial paralysis of the right side, w*ith 
Intense neuralgia from the occiput down to the foot, includiug 
the right arm. This condition was greatly improved before 
he blue glass was used. She >va8 almost free from pain, but 
icrvous iritation remaining at this time I made use of the 
ftilvanio battery, which she thought don© her a great deal of 

J. <l Ml. 



*1B 



**I think it waa some two or three diiys^ uftiT that, the bine 
light waa used. She saja tlmt »Ue^ took it abuut twtil^e times 
altogether, from a ^iiiarter to a half hoar each time. 

"You call draw your own concluBioii, if there was any benefi 
derived Irom blue light 

**My dour sir, I would not have you imagine that I do no 
have any faith in yoxir theorj', for I confidently believe that i 
hafl a moat powerful influeuL-e, both on the animal and vegeta- 
ble kingdoms. 

**I slioidd like, ut 601110 mture pr riiMi, to give it a rair tnai; 
coneieqnently, if it would not be encroaching too much on your^ 
time, I diould like very mueh to hear inmi you in regard t^ 
your experienee of its application and refiult, the manner and. 
mode hy which it may be used, and should there be anj 
benefit derived by it« use, I would most cheerfully triuasitiit^ 
that fact to you. 

^•Kespecl fully your», 

- j/g! L. WITITEHE/VD. 
" Cbosswicks, April f rf, IS7S, 

I have introduced here the extract from the letter of Dr. 
Whiteliead merely to show the desperate condition of hie 

f)utient, her agonizing suffering, and the well founded appre* 
lendions of tlio patient's family — that the situation or the 
patient wad extremely critical, and fully justified the use eveu 
of experiment with a new practice, in the attempt to relieve 
her. When they saw that the expedients reaorted to during 
her long sickness had failed to produce the desired results. Dr. 
Whitehead, himself, is stated by Mr. IloUoway to have given 
his full consent to have the experiment with the blue H^ht 
made in the case of Mrs. HoUoway, el^e also desiring it, which 
is conclusive that she had not been so much benefited by hia 
treatment of her as to wish to continue it longer, and that he 
alfio was in doubt as to its efficacy from the adoption of another 
practice. 

About this time^ Mr. H. TI. Holloway, the gentleman whose 
mother's ease is given above^ being a great sutFcrcr from rheu- 
matism, from which he had been unable to obtain relief, 
determined to try in his own person the efficacy of the sua 
and blue light bath, and after having tested it to his entire 
satisfaction, addressed me a letter, «>^ f.-IloAViJ viz: 






♦* Peiladelphia, October 17thj IST!f: 



J, Pkaaonton. 

'* Dear Sir : — ^In the spring of 1872, 1 wm afflicted with ih 
rlieiuaatism (Bciatica,) for nearly two months, and I putf^rcni 
from a reeurrenco of the same, at intervals, until hi8t spring* 
-At that times the Burprishig effect which your blue glass suii- 
Iwitha produced in restoring my mother to health (an account 
of which I sent you a few months since,) inducea me to try 
the same for the rheumatism. 

**I took three or four etioh haths of sun and blue ligbr, iiT 
accordance with your direction*?, and have had no return^? nf 
tlie rlieuniatism since, although six moutha have now ehi] 
and I have been much exposed in stormy weather. My 1 - . _ 
have beou a little etilf, but mthont pain, two or three times 
during h>ng continued storms, which was probably owing to* 
Ihe mercury contained in the drugs taken by me, when tirst 
attacked in 1872. 

**I have deferred writing to you on the subject for several 
months* so that sufficient time might elapse to be sure of the^ 
permaneuce of the effect of the blue glass sunbaths. 

**I am fully confident that a fair trial of said iunbatha mil 
**eldom if ever fail to cure the rheumatism, and I wish that so 
rimj»le and inexpensive a curative agent may speedily become 
popularized. 

**Vory respectfully, 

**HENI{Y H. HOLLO WAY. 
'*Ko. 5 South 10th street, Phila/' 

In the further consideration of this jsumj^l^ I introduce u-re 
«omc extracts from a letter received from I>r. Robert liohhiad* 
u distinguiBhed physician residing in Kew York* 



Qeneral A, X Pkasonion* 



**2f£:w Yore, July ISiK 1S73. 



« Sir : — ^Dr, McL. told me, three days since, that you had 

written to him about a new edition of your highly interesting 
pamphlet on blue light that you were preparing, that wnuld 
contain additional results that vou had obtained in your experi- 
ments with blue light as a healing power. I can readily 
believe in its efficacy, and I very much regret that I have been 
unable to continue my own experiments in the same direction, 
by which many new facts would have been developed in all 



likelihood to tho great benefit of BulRiring humanity. Be that 

Miiay, yon deserve the waniic^st tbanlvH for Imvi) I 
_ r uxiKjriments ^u fiir, niukiiie^the pntteBflioiml ps^ 
tbel ashiunod that none of ihein thought it worth their while 
T<i draw [practical consequeucea from your experiments in tho 
dovL'lopment of animal and vegetAblo life. As iiio effect oF 
bUie liglit is identical with ^od'/orec* it might bo of interest 
to you to hear of some surprising phenomena produced on 
itive persons in connection with blue light and eorroborn- 
' - the resulta of ^od-force * and ' odifud preparations, * 

'' 1. Compare with your results of the bltie Irght on the Aider- 
ney bull ealf the statement of Dr. Uenry B, ifeind, page :;6 of^. 
mv |>ami>hlet on ^ od-forre^* case No. 17, and you will find the 
laimilar Burprising growth of babies, by uaing my * \d-mag7ketk 
sugar of milk/ 

*'2. I exposed, about a year ^gOy a man suffering witli eevere 
rheiunatirim to the iiitluenc^ of the blue ligiit through two 
glass panes. He felt, atter fifteen minutes, much relieved, and 
could move about without pains, but complained of a nasty 
metallic taste on his tongue* The same happened to a frienH 
who visited nio during odo- ' ^s, sugar of milk, when 

I placed hia hand iu the biu rays of the prism. 

"Dr. Ilardia, assistant physician of Dr, E* B. Foote, has the 
j^ame metallic (copper) taste, whenever he takes some of my 
<ido-mHgnetie sugar of milk, on his tongue; also Dr, JPineke, a 
highly odueated'and reliable lAysician iu Brooklyn, who ex- 
perimented a great deal with od-ibree produced by the blue 
and violet ravs of the prism, and who placed the hand of a 
man within tfiese rays, and the latter complained of having a 
taste like verdigris on his tongue. 

**These examples show that the blue and violet light and the 
od-force generated in this way are of an electric positive nature ; 
and it is very much to be regretted that Professor Von Reicheu- 
bach reversed the poles, and, in his works, calls this pole, 
which is analogical in its eflects to the positive pole of any elec^ 
trie or electro-magnetic apparatus, the * odic-negative one,' 
eaueing by that uselessly an unavoidable confusioru^* 

In the latter part of March, 1874, I received a letter from 
Major-Qeneral Charles W. Sanford, late the commander of 
the National Guard of the city of New York, of which the fol* 
lowing is a copy : 



^ '^ 1118 Spruce street, Phila., Pa. 

*' (Jeneral : — Will you oljli^o nio with a copy of your prim- 
'j)blct upon tbo uso of Mile gl;is8 ? I had some time siruc nn 
onportunity to read it, uml luivins; an in valid danghtern, her 
pliysieijvh wuh inducod to try tho experiment of having blue 
^Ut8s inserted in lH*r window«. She has l»eeu materially bene* 
ix{M by it« use, and I ani anxious to investigate tho subject. 

*' She lias'alBO a number of plants in lier ritting-roora, which 
have ffrown ami flourislied in an extraordinary manner under 
its influeuce, I am, (Icneral, very rei^peetfully^ 

**your oliedicnt servant, 

*a:HARLKS W. 8AXyORD/^ 

Extract from a letter of Dr. Robert KohlaiHl ^rx-tx^ York, 
received by me in June, 1874. 

**Xew York, June 28^ 1874. 
**7b General A, X Pleasonton^ 
*• Philadelphia, 
"SfR? — • . . . . Several gentlemen have made aome 
OM ts with blue liitht under my direction, with very 

ta reaults, especially i)r. h. Fisher, in a ease of general 

debility and exhaustion, and Dr, McLaury, in a case of very 
trotiblesome tumor. 

^< Very respectfully yours, trulv, 

k~~ ' *^DR. ROBERT ROHLAKD/' 

act from a letter of Dr. Wu\, M* McLaury, of New 
_ received by me in August^ 1874. 

'* To General Pleusonion, Phila. 

** Dear Sir: — Understanding through Dr. R. Robland that 
Tou are about to publish a new edition of your article on the 
blue ray, with some additional matter, I suppose that yoii 
Would like to hear of my experience therewith^ 

"I regret to state that my experience h aa yet verj^ limited^ 
but I have great hope^^v that by extensive experiments, with 
careful observation, we will yet lind it to be an important 
agent in combating diaease* 




**In a Uttle prL,otie mouUi old, was foun<lj 

Bard r luiinjiir ubuiir the mzM of a rubin'** og^, in th 

flul' i: ^ J region of the left side. I had U placed in mi< 

a I that the raya of light tlirou^h a blue elasa aboui 

inijujj- ' upon it one boar, at least, oacli day. This tumef 
tiur» ditsapp oared entirely within Ibrty days. 

*• The child htm di%vdnpi>d aatoniplnnorly ; ia now Bev^ 
monibfl ol'^ nirbt and happy: has not knoT' 

an hinir*a '>rt. Itn peculiar freedom fro^ 

ixifaiitile ills I attributo, at least lu lioiiic degree, to the iDflaen^j 
'•*^' • bluu light* 

** With groat respect, yours, 

- WM M. McLAUIiYJ 

^ Ml ' iimo -(I nee, Mr**. C, the wife of Miyor-' »»*ner:u 
di.^liiiicuifthed otHcer of the United States regular army, U^1\ 
me thut one of htT L^randehildren, a little boy about 
moutlirt old, had fr«»[a his birth had t^o little use of 

I ' eould ueither crawl nor walk, and whs apparently 
^Mij.. riled iu those Hmbs that t^he begun to fear that the ci 
wa* permaueutly paralysed in theriK 

To obviate Buch an affliction, she requested the mother 
th« child to send him. with his two young algtertj, to play . 
the entry of the .second story of her houae, where she hfl 
fitted up a wintlow with blue and plain glasa in equal propQ 
* tions. The children were accordingly brought there and W€ 
allowed to play for «everul hours in thin large entry or ' 
under the mixed smi and blue light. In a very few days, jT 

C told me that the child manifested great improve! 

in the strength of its limbs, ha\nng learned to climb hy^ 
chair, to crawl and to walk, and that he wad then aa proQUJsiv 
a <rhild aa any one U likely to see. 

In the caae of the child, whose premature birth occttt^ 
at tlio naval station at Mound City, in Illinoia, Comraodoi 
Goldtsborough was informed by its mother, a short time sine 
that it had continued to improve in health, size and vigotj 
dinee the Commodore had last seen it, and that it waa then 
perfect specimen of infantile development. 

The case of this child, described by Commodore Gold 
borough, is a very remarkable one, for, having boeu preiaj 
tunly born, it may be presumed that its organization was mj 



2; 

MB €OTnpIct<5ly <li>volopod as it woald have hoeii Imd it fuUilled 
""le entirfi period of its ^ostation — imd consequetitlj it would 
ioem that the association of the blue and &un light had re- 
paired all the deficienciei in its organisms existing at its birth, 

^G hare, in fhem instances that I have advanced, niani- 

festations of the reuuvrkublo variety of nowers as developed in 

i« several cases, all dllFering from each other in their various 

Ijttordr^rs, nnd all having been restored to their normal condi* 

Ion of health and vigour; and, in some instances, having hail 

tliat condition increased and intensified* 



, not only arrested 
1, and their bcanti* 



We have had moribund flowerin 
in their course of decay, Imt reinviL 
fol tints of colour greatly improved. 

We liave had branches of a tropical fruit tree, that were 
deposed to the action of blue light, made liighly fruitful, while 
^ifiei^s of the same tree^ not similarly exposed^ bore no frtiit, 
ind were feeble and apparently nnkealthy. 

We have ail immature infant nhild, defective iu it.^ develo|»- 
lonts at i(M birth, nnide perfect iu its parts, and strengthened 
uj$ to become a striking instance of iutantile health, vigour 
id beauty. 

We have had ii^ another infant child, only one manth old, 
an oLstinutc tumour to bo absorbed, and a degree of bodily 
vigour imparted to it that detied the attacks of all infafitH" 
disorders after the tumour had disappeared. 

We have had poultry of the same varietTj hatched on the 

3ime day, prcseriting snch diflerent stages of advanced 

leveloiiment, after the lapse of the same period of tinie^ to 

"iO!<Je of similar poultry reared in tlie common way, that 

jcredulity must yield to well CbitabriKlied tart, und sui-pri^e 

ive way to conviction. 

Wo bave had. the vocal powers of a singing bird, that had 
'^a.^^cd to sing, again excited, and its musical tones again 
>Qred forth with greater force, richness and beauty than it 
lad before ever displayed, to the delight of all who have hoard 

The deaf has been made to hear : in a domestic animal, , 
the mule, wbich for nearly ten years, and perhaps longer, had 
,|ir— m) 'H»t at all ; nnd tlie stiffness of his limbs with rheuma- 



ti«m liort given vrny to tlie natural elasticity of his normal 
conditiuii of hoalth. Under thin most jiotont influence, lanilu 
rlVat nmy l»e used for tht: foo<l and cIritLing of man, Imvo beeiij 
^o greatly developed in so Rliort a time tJiut we may reaeonal 
My hope that the rearing of domestic animala for food may b€ 
ao larfifcly extended and improved, tliat immense nnmbers ol 
mankind who, from the costlinesfl of snch food heretoforej 
hud never tasted it, may, in the near future, be no longer de 
privcd of the use of this most stimulating and nourishiru 
urticle of flegh diet 

But the greatest value of thit^ iipplii'ation of blue light, wil^ 
be found to be in its curative power in human and animal dia 
orders of health. 

In the cases before quoted in iric jium:in family, riM'llMluu^«Hl| 
both chronic and acute, neuralgia, with its accompaniment o\ 
nartlal paralysis and various other complications, torpor of th< 
lower extremities of a child, nearly amounting to paralysia 
have all yielded to the application of these vital forces rd' light 
May wo not congratulate mankind on the blessiug'=i -* l "^ li ihti 
discovery foreshadowa? 

, For cerebral diBorders, from Boftening of the brain to con 
firmed insanity, I would respectfully suggest to the medical pro! 
teasion full trials of the blue and Buullglit baths, to be talicfl 
by their patients at least once in every twenty-four hours on the 
naked spine and back of the head* Should they succeed It 
removing the disorders of the brain, we may, in the jiea 
future, be relieved of the coat of building additional Innati^ 
asylums, and insanity may be classed as a curable disease. 

^VTiile this edition was being put through the presB, 
received the following communication and its enclosure fror 
Dr, Robert Kohland, a distinguished scientist, resident ii: 
New York : 

200 Third AvEHrE, New Yoek* 
October Wik^ U74. 

i_iKN. A. J. Pt.EASONTON. 

Dear Sir: — ^AVith my warmest thanks for your last kin4 
letter, I have, to-day, tlie pleasure to send you enclosed, at last 
the report of Dn j'isher s^ patient : ami am still in hope8 
send you more next month. 

Accept the assurance of my highest respect, and allow mc 
to sign myself, your most obedient and grateful, 

Dr. ROBERT UOHLAIfD. 



Enclt>sc(l in the ahovo, was the following Btatement of the 
Iiuly who had bct^n nhiood under tht^ intl nonce of the assocmtdl 
light of Iho »un and the blue lis^ht of the firmament, and the 
llue niya <4iiuniatcd from sun^hght tninsmitted through l)hie 

**At the rei[ueat of my nttcnding jiliygician, Ur* Louib 
Kishtar, I will ^itutc, im briefly a^ poBsihle, the etfccts prodncod 
Linctn mc by the truusmissiou of tho 8iiu'« niys through bluo 

" Having been an invalid for nearly three years, and for the 

t half oi that timo confined ejitireiy to my rooms on ont> 

luor^ I heoame so reduced by the lung confinement, and mv 

iiervouti system seemed so completely broken down, that all 

Allies* loj^t their eftectd, «loep at ni*2^ht8 eonhl only be obtained 

"ly tlie nt*e of opiateB, appetite, of conrae, tliere was none, anil 

-e of color remained, either in my lips, face ar 

r rcf^iort I was placed, about tho lUth of Janu- 

iwy, 1874, under the influence of blue glasfl rays. Two largo 

iJuneB of the ghws, each 36 inches long by If) inches wide, were 

f^liiccd in the upper part of a sunny vrindow in my parlour, a 

nndow with u south exposure, and as tlnr blue and sunliLdit 

itreamed into tho room, I eat in it foritinn<»usly- — I was hUo 

:ln«ed by l>r* Kisher, to take a regular 8un-bath of it; at 

eai*t to let the blue rays fall directly on the Bpine for about 20 

80 miimtcs at a time, morning and afternoon; but the 

[feet>« of it were too strong for me to bear; and aa I was pro* 

rej*Hing very favorably by merely sitting iu it in my ordinary 

re8«, that waa considered sufficient. 

^* In two or tliree wa>eks the change began to be very percep* 
tible* The colour began returning to my face, lips and hamln. 
uiy nights beeume better, my appetite more natural, and my 
strength and viUdity to returiij while my whole nrrvnti> 
HjTBtem, was most decidedly strengthened and sootlied. 

** In about six weeks, I was allowed to try going up and ilowu 
U few Htairji at a time, l)eing able to test in tliat way how the 
Dtrength was returning into my limbs, and by the middle of 
~\pril, when tho spring was sutfieiently advanced to make it 
Prudent for me to try walking out, 1 was able to do so, 

"The experiment w^ae made a peculiarly fair one by the 
ij<' of all tonics, &c., as soon as the glass was placerl in 

fii low, allowing mo to depend solely ou the efficacy of 

the blue light.'' 



'A distinguished eurgeoa of thia city, on boin^ made 
4ieqiiaiuted with the remarkable vivifyine: ef!ect« of this force, 
ill ftoveml nf the cases mentioned 1 ' ' uo 

antlior, the opinion that the vitriliziij _ >- 

oiated colours, would probably l*e found to eradit^utu t<crufulii^ 
aud the terrible diseases vvbich have produced it, from tlie 
hutnan Bystem — a result never yet attained by any medical 
treatment now known. 

If this opinion should prove to be well founded, why may 
wo not anticipate that tubercular conBumption of the Inng^a 
maybe arrested in itii progresB, its abacGHBos absorbed and dis- 
persed by the jmrificd blood taking up the purulent matter, 
oad either decoini>o8ing it, or ehminating it through the 
mrioua excreting channels of the body?* 

If this last mentioned case had furnished the only erample 
of the restorative influence of blue light upon disordered health, 
il should awaken in the medical profession, throughout the 
world, a desire to investigate the causes and sources of that 
force which had produced sucli marvelous effects. 

Let ua attempt a solution. Tlie juxtaposition of 
nncnloured glass and blue glass in the pussat;e of Ruri 
and the transmitted blue light of the tirTi i thu 

eliminated blue rays of the 8un*light through r i - y»Mt, 

evolves an electro-magnetic current, w^hich imparts to v* 
ble or animal life subjected to it, an extraordinary impii 
the developcment of their respective vigour and gi 
Their vitality is etrengthoned so as to resist disease, anu tj> 
throw it oft' in thoao instances in which it had appeared before 
having been subjected to its power. 



* A friend of mine lias sent me the following noticei rit 

''Life Tv— - '- -- " ^^i 
Boston Trai. 
UisC .-vf rt-,]iyr 
It 

M 



♦'lor of *'Life Fndor (y\n'^^ 
■■■■' cuiiouH n*>itiilts of hjM r 

Hi.*- tr;nv-nii>>irni of tlir 



of afri< ruL Tin, MjH:ra1in^ umih oI Ukt galK'i> sva,s li4;3*lt^d b> 

blui* Klass, and thtj wall^ wcie tinted of the same colour. Ua 

hf* invarinblv ' " ' ^* " '' " ' - ■ ' i ;. fi . .. 

firmly convii 

tUt* war, hi 

glass. As ilio iiglit Iroin |jurtj blue glasa la uol cntiu 

alt4?mati'<l th«? pani's with clear gJast** Thi^ was an 

fin with hi^ i*xperlment until he attained the highest Muiu:ii v f-^vn in i 

<ir U;|Ut vU>l«t colour, the red, in tho staiumg. making* the li^lit pleabaut i 



le veiocit 



'lifflit on the oiirtli'8 siirmce 
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hy Leon Foficault, by experiments most carefully coiriluctc-ilfl 
to bo 1298,000 kilometres or 18(>,0<M) miles per second of tiTrie — 
now of tht^ deviTi priraary rays of light, all of them exeeplin- 
the blue ray and poasibly its compounds, purple, indi^ij^t' 
violet, which perhaps are decomposed, and the bliit^ 
liberated, are suddenly arrested in their marvelously i 
course, on coming in contract with the blue glanfl. Thid 8u> 
impact of the interce|}ted ray© on the outer surface of th*' 
^lasB with this incouccivable speed, produces a large ain 
^ o_f friction. Light, though imponderable, yet is material, s.... _ 
according to the book of Genesis, God said, '^ Let light bo made, 
and it WHS made'' — and the movement of matter upon nr-i' 
always produces friction. By friction electricity is evolved, 
when opi^osite electricities meet in conjunction, their cui 
nccnril 1 ih> to the eelebrntO' I Daninhphilosopher, Oersted, dev < 
mi; The i^' j>roduced by this frictioj 

ne^.iLiNL, while tht* .M-^Liical condition of the ghiss is oppuMM^ 
or positive, and heat is therefore also evolvetl by their conjnn<v 
tion. This heat sufficiently expands the pores of the glv- 
pa«8 through it — and then you liave within the apartment, > 
tricity, magnetism, light and heat — all essential el ementsjof vital 
force. Without light and heat, life cannot exist, and electr^' '' 
and magnetism are indispensable to its acUvo vitality, 
current of electro-magnetism, wh*'n allowed to fall upou i jl 
?pinal column of an animal, is conducted by its nerves to Th»' 
brain, and thence is distributed over its whole nervous sy- 
imparting vigour to all the organs of the body, and i?ti . 
liUing them into active exercise : hence follows restoration to 
liealth. 

In the early part of the enmmer of 1871^ having caused to 
be printed an edition of my memoir which, a short timi* before, 
1 had read before you, I ilistributed copies of it among literary 
and scientific institutions, and to such persons of culture nn 
were likely to be interested in the investigation of the sul 
treated of in it. Having sent several copies to WashiiiL 
city, I received from my friends there suggestions to take out 
Letters Patent from the Government of tlie United states for 
my now discovery, which they deemed to be of the highest 
importance. Accordingly, I made an application to the Com* 
missioner of Patents for the issue of Letters Patent thereon. 
When the application was received at the Patent Office, the 
novelty of its character, and the wonderful results of the ex* 
periments on which the application' had been based, excited 
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lUU^t'Hi mnoTi^ the 
BuriMiu oV PiXteutSt Tl»f* appliration wan referred by 
ConiiJiissioner to tlio I • f of the clasa of Cliemil 

try, who, after n full ex nci wholtj Bubject^ aa I w| 

informed, reported fiwourably upon the wpi»lication and recon 
mc^iidod tho issue, of Letters rutciit. At tlila Btag*5 of ll 
proceeding, the Coinuuseioncr was visited by the Kxnniiacr-ii 
tdiief of the clasH of Agriculture, rrofi*st*or L ^ ' 
Ohio, a very diatinguinhed Hcientitie gentleman, vvl 
to the Conniii^jaioner that the uniilieution Irad reeoived u wronj 
t'i r.Mi'iicc; that it ghouid have iieeu referred to him aa it cof 
pluntf^ and animals, v^diieh were intimately asfioeiatc 
i\ UN I lie eiana of Agrieulture under hiaeharge, 1 he Com mi 
ftioner replied, that it concerned, alsio, Chemistry; but if hj 
I*rofe88or Brainerd, desired to investigate the Buliject, tW 
isf^ue of tho Letters Patent should beeuspended till that opj^oj 
tunity wiia afforded Iiim — ^which waa done. I waB thereupoi 
informed of it, and that the Commiissionerj in view of tli 
great importance of the application, and of the novelty of tW 
[unneiple-- invoi\*cd in it, was desirous, before proceedini 
Tiirther in the issue of the Letters Patent, to send to my farn 
in i\m vicinity, Professor Bruinerd, who, with my permis»ior 
would examine into llie manner in which ray experiments ha 
been conducted, and particularly investigate tlie whole eubjec 
of tlie applicatifm. On the receipt of this communication,! 
WTOte to the C'ommissioner of Patents, and informed liim thfl 
t would be very glad to receive Pr<de8sor BrainercLand togi\1 
him every intbrmatiou and atlbrd him every facility lor mal ' 
his investigation in my power, 

A few days thereafter, the Professor arrived at ray house ii 
Hprnee street j and, on presenting himself to me, he said! 
** General, you nui^t receive this visit of mine as a very higl' 
compliment, since the Commissioner of Patents, in extreij 
rare cases, ever sends any one from the office for informal 
in relation to an application for a Patent; for he requires al 
such information to be brought to him. He has, however, ic 
this case deviated from his usual course, from the great interes 
he feels in your alleged discovery, and has sent me, therefore 
to make the necessary investigation. For myself, I will sayJ 
that I have no prejudice for or against the principles announces 
in your startling memoir, and I come to you to make a fairl 
honest and impartial examination of the whole matter. 
vour averments, General, shall be sustained after I shalL 
have examined the subject, I will report favourably upon youl 



application, and jour Lettera riitent will be irseiied forthwitl]. 
Should I, however, have any doiibtu in the matter I will report 
aguiujst their issne^ and you will not get your Patent," To 
tSitJ I repiied, ^'That the facti* in the euae muat funneh their 
own evidence, and I was perfectly eutiafied to abide by hiji 
j udgnicnt thereon, wlmtevor it miglit be/' We then proceeded 
to my farm, ^vhere the professor remained three days, devoting 
liims^elf to a critical examination of the subjects committed to 
him for investigation. On the afternoon of the third day we 
visited tbe grapery, as he had often done before, where wo 
met three - ' rs of collegGB, wdio, attracted by th- 
of the exp s which they had Been in the new ^ , 

luid come to the farm to verify for themselves the statements 
they had read. For purposes of ventilation in the grapery, I 
had caused to be removed from immediately below the eaves 
-co the southeastern side thereof, for the whole length of the 
Iiouse,twopaue9of glass in width; and in their places I had in- 
troduced galvanized iron wire cloth, with meshes of about one 
ipiarter of an inch square. The vines planted on tlie outside 
border, and trained through terra-cotta pipes into the grapery, 
along its walls of glass, and up to the ridge on the southeaslcj'n 
mde of the grapery had, when they reached this wire ch)th, 
in their growth on the inside, sent lateral branches through 
its meshes into the outer air^ which had grown to varying 
litngtha of ten, twelve or fourteen feet on the outside of the 
grapery. These lateral branches were covered with foUage^ — 
the inside branches from the same stems extending to the 
ridge were likewise covered wdth the densest foliage; but the 
dilierence between the inside and outside foliage was most 
distiDctly marked. The inside leaves, from the same root^^i 
which furnished those on the outside, were fully six or eight 
inches respectively in diameter, of tlie deepest green colour, 
and so perfectly healthy that they seemed more like wax leaves 
than natural ones, while those on the outside of the grapery, 
though abundant, were not more than two inches in diameter, 
of a pale, sickly, yellowish colour, indicating a feeble vitality. 
I called the attention of Professor Brainerd and of the other 

Iirofessors to this most marked dilference in the respective 
eaves inside and outside, and they all united in the opinion 
that this example furnished the most conclusive illustration of 
the influence of blue light on vegetation that could be produced 
ititider any circumstances. Here were branches of vines from 
'the same roots, covered with foliage, deriving their nutriment 
from the same sources, the outside leaves exposed to all the 
inflneoces of temperature, light, humidity or dryness of the 
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nfttttral atmosphere, and yet, scarcelj- nne-fo«rth of the size of 
I fieir relatives — those on the inside ; and indicating an enfeebled 
and tranaitory existence. While the latter, revelling in the 
Bttmnlatmg forces of the combined sunlight and blue light of 
the sky* had attained not merely size, hut alt^o an exulMrrance 
of vigor which excited the greatest astonishment. J r 

Bralnerd gathered some of the leaves from the out I 

iuaide branches of the same vines, which he took with him to 
the Patent Office to be measured and photographed. The 
other professors did likewise to exhibit to their respective 
olaasea. 



Wl^eii Profeesor Brainerd had completed his examination, 
and wati prepared to return to Wafc*hington, he said to me, 
/ ** General, everything that you have alleged on this subject of 
blue light is confirmed; I am peHcctly convinced ol their 
truth. On my return to Wa^^hington, 1 will make a luofit 
favrinrable report on your application, and your Letters Patent 
will be issued forthwith. I will now Bay to you, that before I 
left Washington, the officers of the Patent Office discussed 

I among ourselves your api^lication, iind we came to the conclu-. 

I »ion, unanimously, that if my investigation should establiijh 

' the verity of your statements you have made the mnwt ini! 

. ant discovery of this centiiry, transcending in importance • 
that of Morse's Telegraj>h, which, at best, furnished only a 
means of communication with distant places, while your dis- 
covery could be brought home to every living object on llje 
planet. We further thought that your patent would be one 
of the most valuable that had ever been ia^ued in the United 
States. I congratulate you upon your great discovery/* 

The Professor accordingly returned to Washington, made 
his report, which, as he said it would be, was most favourable; 
and Letters Patent for my new process of accelerating the 
growth of plants and animals were issued to me on September 
2Gth, 1871. 

It is to Moses, the lawgiver, the great leader of the 

Israelites in their Exodus from Egypt, in their passage across 
the Red Sea, and in their subsequent residence in the desert, 
that we are indebted for our knowledge of the plan of tho 
Deity in the creation of the world. This narrative of 
Moses, as contained in the book of Genesis, has been received 
by ("hristian and Jewish peoples, of all natious, as a faithful 
description of the revelations claimed by Moses to have been 
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made to him by the Almighty himsolf* It is tha fonnrlatiofi 

of their rchviniis — tljO. l»:isis riii wIikIi tlu'ir siiirituul fait 
vast 

Lot UB take ari this l>ook of Genesis, and endeavour to ilis- 
cov^er troui it, illuminated by the developments of modern 
Boicnce, what tho prevailing idea of the creative mind may 
have been in establishing tho physical ftmctioiiB of the planet 
on wluch we live. 

In tho tirst c)iapter of (Tene»i8, we read tho first four verges 
M follows, viz ; 

'^1, In the beginning God created heaven and earth. 

•*2. And the earth was Void and empty, and darlciic^ss 
Upon the face of the deep, and the Spirit of God movi > 
the waters. 

** 8* And God said. Be light made : and light waa niiide. 

"4. And flod saw the light that it was good, and hedi\idcd 
Ihe light from tho darkness.'* 

From these yerBes, it w^onld appear tliat the materials com- 
posing this planet were created an<i assemljk'd in darkr 
and that the first physical force made was Uiffit — not In 
not electricity, not magnetism — but li^ht, which we shall 
endeavour to' show is the almost omnipotent force^ which 
produces them all, and gives form and motion to our plam.'- 
tary ftystcni. In the same chapter, in the Gth verse, we read, 

**f). And God said; Let there l>e a firmament made amitlst 
the waters, and let it divide the waters from the waters/" 

And in the 7th verso, we read as follows, viz; 

• ** 7. And God made a firmament^ and divided the waters 
that were under the tirmament from those that wurr. uImk^' 
the firmament — and it was so/' 

There is obscurity in this Verse, since in the following verse, 
the 8th, wo read, 

^*8* God called the firmament Heaven, — and the evening 
and the mornuig were the seeond day." Now in the 1st verse 
it is stated, ''In tho beginning God created heaven and 
enrth;" heaven having preeedence both as to time and plaee 
in llie creation. In the 8th verse, it would read as if there 
were waters above the beaven, wlvich were ilivi<led l»y tht? 



nrrn.'imotit froni iUom that were on tho earth. We mi 
auppoHe, thert*fore, tho word firnuunent, used in tho 7| 
verso, to mcttn the atmosphere, which wm to hold iu ac 
peiirtimi tho waters coiituiuod in it as vapoar«, cU>uda, &< 
thu8 sopMratiiiij^ thrim Ironi tlie waters on the earth, aq well 
tlio iiiiinito space above the atmoH]>lnjro, now I 

contain the orbits of the fixed stara. In the 9tli v: 
land appears, and the waters^ under the heaven (probabl 
ntraoRphere) are gathiired tot^ether an<l, in tho lOth verse, ai 
called sea?*, and in the 11 th verse God «aid, *^ 11. l*«i tl 
earth l.»riug forth the green herb, and surh as maj < 
the frui-i tree jieldlng fruit after its kind which m 
seed in itself' upon the earth, and it was done. 

■=* 12. And the earth brought forth the green herb, ar 
siK'h as yieldeth seed accoa*ding to its kind, and the tree thi 
beareth fniit having seed, each one according to its kind, ar 
God saw tliat it was good/* 

We will here observe, that so far as tho order of developii 
creatinn liad gone, lii^lit was, as yet, tlie only active for 
had been brought into existence, or as the vera 
ed it, ^' and light was made,'* Of course, it miia 
have been made of the materials which composed it. Therl 
were, at that period, no buu, no moon, and perhaps only tbJ 
fixed stars, which were to illuminate the heaven, that ha 
buen created, and yet light war^ made, and it was maT 
materials, and being mude its attributes were at orn 
into use. ** For the earth brought forth the green herb, auil 
Buch as yieldeth seed according to its kind, antl the tree ti 
bcareth fruit havnng seed, each one according to its kiud.1 
No herb could have been green without light, and no trei 
could have borne its fruit in darkness, nor could seed hnv| 
been matured without light, and yet this light came neilhi^^ 
from the sun, nor tho moon, modt*rn spectroscopea to the eotw 
trary notwithstanding, for as yet neither the sun nor the mooij 
had been created. 

Hence, we can understand that the Creator, iu directinj 
that light first of all should be made, intended to const itutc 
force superior to all other forces, for it is by light that tlicj 
are all developed, and made auxiliary to the great plan oi 
Creation, 

** 14. And God said, Let there be lights matie in tue firmn 
ment of heaven, to divide the day and the night, and let th*. 
be for signs and seasons and for days and year^. 
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r.r.m ..iv'W i l.'iiinj,.^l:iro. Ii. i- nii ;:";ii«' !.-!..:.. I ,.<<• (■> s|>";(k) ir. . 
t\- t.->;^MP!\!:o y. >n.\ imkI. on i^-;-. :-]):[ (■.{' ',[< ^-"car r!.'\-:^!^'ii, it 
^v'li.jts also th.'! (.'(M^Jiii.v'i - r tlio h^::-^ ^; I'.^'Vr -wIk-i'u the 

I'.M-i: ■•••r iiit«.'ro-"l. lii''>'i't> ':''-\ 1 !,<' .\i ^'jiii \V\: ;i"':"';"n : im. tc-oro-- 
iuiri.- ;i' .-tulioii is U'.>I. vxcoo<lc<L bv i-ny h»;iiiL xrirliiu tlic arelic 

h Av:is Oil this i.'ioiini.Jn \h:\i n ])a.rty v-f ^.-I'TitifL.* ^u-<Mi;]'vii"i<'^!i 
j):i>-v ! tlic \\'iiili-r oi' l;:7'i a;.'i V^Tl, amid lcJ''*-'- |-:!vaiit>^;s a:i«l 
r-iilli'i :ii!i:, lor t!i«.' p:;i-;'(>.-i' <;!' i;ivc'-Mi;::;iiii>LC 'l;^' ]i'iy-ical c^^i- 
vliiioiis <:[' iliu almo-.pii i\' an^I Jii'-unv;;!:. ;.t • lial" ^:'< ;.t <.'i^'\'ati<>ii, 
*• i 'i):-vrva[i()ii sli;-\vs Jial 11." <Ii?iiat'.' ct aiiV ("'iintry l'<<M.)m(;> 
c'ol(Kr in |»r()i)orti('ii tw tLv lici-'lit of tlir la.i<l a!i a'o ilio ^^va, 
Thus ill tropical rou'ion.^ thu\.' may ho an arctic cliiiuuc at an 
uilitiiac uil'lfihij ov io,V'J() Jv^ct.'' 

Tlic room iiiliahilod Ly those gontlorno]! was in the ?oiitl;- 
vrost coiner of the raUroad (hpot, a].)out 1:0 iVot lonir, 11 feet 
wide and 8 feet hii:,'h. It v/ii^. well j»rotre(id iVoni the outer 
coKl, was lieated ])y two sW.^ves. ('nt'. an or.iina.ry cook stov-*, 
tlio otlior a Araii:oe tiarloj- stove, prized le-r its iiiarvelous lieating 
power. Their Journal reports us follows, viz ; 
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5.e mountain wa« lowor Uum when ^H 

i:it: run ntiil attnoRjiliiTc did not <^' • " i ^^| 

. tlio sun liiul t»ns*it'<l tlio vcnifil eqn d ^^| 

ud by <})i* ' li lUv jvt/fllT.ion of t' ^^| 
^u^r]J< of ill. ..,.__ ofita rays. ^H 
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Bi^Rff . i . ic gr'^ '^^' -r Uie sua ^H 
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fihin (jiorta tiiaifUL i ^^^| 




. ielo of tiiuttcr tor evury otiit ^^| 
1 iiiuoiiti uru fiuppoaod to be bold ia thcii uil>ib» bv ^^^H 




^H 




r^nrth is FTippoRed to attract to its centre all tho boclTf-^ ^^| 

tXuvv^tcin teritied ceatripotnl force. ^^| 

,.. — , it i"' if i^^^'^? towards the eiirtli*5 ct) ^^^k 

\b fixiid to be ' iti all tho bodici^ uf ua^ ^^| 




' 111'" j.ir::x^t>jt innj3s<M a^ woll , ^^| 
of inuUiT. Thi.-i it IS whi ^^| 

^ iuc imlvcibuy uud explaiud ttie ibrmutlou uf UmUIo^ ^^H 




iiHd that ** Bodies exerciBO attraction in direct rnffo ^^H 
aid tlmt thi^ luw wua of u/ilvcr^l npplieuli^ ^^| 


^^^^1 


1 i7iii4iuiue thit!.' ^^H 



'.■•■•■• '• •,::i^' 'Ti f-r !■:.• : :. •■! ::i a::!i!i..]-; is ]i.-r i.l';^ i.:I ])y 
'^"■:' •; i'l'iii /rK ill \rr- A-rli ^ = 1 ;i:)ir::;;s is i::-\\m;l-«, «■ :.j, .^. .j to 

' r- .." ■■:';:•■- .lis iii ilii; |w ■ "I vT ; i ,;i ii..-o «.r (!:'•*;' \\.ri:ii ; :::'-ti-*Ii3 
i,: ^■♦' ^■' r".':"-:''-r.;-.' lo t:ri'.vi ;:>^:"n. ?>■) ^^s^■) i:i tij-.- v- .r.TnMo 
^•.•il•;•i: r •• s:!-. rif pLirils r:-r.^ I;--!:! I'u' rc).=!-^, is d;-: r:i.ut»'<l 
T^-'') ii ': '■:«.• ''rii:!<'i;^ s. :i::'l ♦-!.!..;::•. s Vi'v :.* :■:;:■ ii;\ ^;-:-. . i\«' of 



J/L'"l ■. rlfMjiri-'My, Ti;a;ri"M-ti -ni iv^'l I'oat-, tlic ^r\':'] ^'-v'-C'-^ of 
.':■::: :■■■■, ai! rr-:;t i^^;:^•i::'li•.?: w'iji <:!•.■:;:•.•..!:.:■•;.', Tlio 
>:ir:<.";!h!r> :ir:'! <-.j v jIl^jxis iI"^ c:!!"-!. h ),;.■. Avhat 

f<> ^'- iitiT is 



1 ■ 



-f 



:T;;\ ;?\' ■ r v»ii-!.r, '*!::■ u is ii.it sa 



,, I /, 



■.■[[^■■[ '•'-.:■ ;;:\"v- o{' :/i ;i\ i:;-i-M, ^!li';«.' -wiA-Jl i' - ^■•\Vi'[' Strata* 

■ ■.■':■ I . -': r;ii«.(L I'a.-V ;i;-.'":; 1 ii. . • ; t ■ ic IIIIm, r ]';ii'i » ;' ! ;i<; i.tlllOS- 

!., •;'<.-. ;:;:■! r:'.^ iiui < l.-s.-. -]i'! ^i' ail: t,, ihc ^-arlli, ::s K:- .ia::' v.-.-iLflit 

•vv ra a-Ui^: l]a:s :c .:i(!'!-. •?;'•»; in Vii^; r^-ua ivc v.- *:--:i!^ of the 



:-aai'.' 

, , . 1 . ; 



iij ( l:r «.*aMia ' 'U 
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Ir-aa. ila- ial-i-^ai-.-' 



IS or 



:•:;aa^■ : • •!;'.' a' ai' --] /) r/va, ^\-l:!'!i aj'r 'i';;i\-irL' llua. :a-. j!)al ill • 
:;'• ay i;";'.--:!- i.^, laul do a. a iia! tw tii'.; (-i:--.!!. A. ]■■]■ <■»' la' ir«^u 
;, i'l :' ■:. '.i''a a t'u>^-«i ]ii.i-s <>f if .:;, in-a •;..«.; 'a"]':--^;'y aa-uiitrli 
a a> I !•• !'. 'M- .in. j'lu.- iiuaiia «•:' ni;i! ;--r i< u,.a' '>^ a a* l ■*avita- 
::.>ii. j'- : 1'!, \v!acl: i ^ a (' -n-c , la.-l 1-^ tliv r^ -\\\.-\ I (.f i"!,-- l-.a-aes 
:l:al i.;.' t- |>r- ;au'.'<(l ia i> aal.t/"-a>;i« !■) ar:!^'i':i''''a, \\a-:>-;i Ave 
\':.\r\' ^- '- \'.a;!i !■:;.- ra. 'I'pl--: <a|)jMt-(.- ^^■^■ !;a.-: a ca'M.- <^r' soft 
i'*v ;i, \-.- .a'-aa" Jiv^- }"-ua.[>; lol il I'O L-.-li! l.y tin a^iad '>\rv a 
I'M^ . r'Aaaay: r»li':is(.'. il 1V<>iri liu-. imial, IJr^ iri)a Jiais tiir«'('tly 
a- iL'- 1 ••■r'.aii ul' iL-o j[ka.)! ; our ]^']aie>.-L'|'Ii»;rs wc:.;!-.! -::;. it- loll 
i>\- aa'H viua/a.m. 

IC'.y.a -.aa^- lia";t. <ai"l>;-- m^ i]-oa, rdl if oal 'ain a sli.-'a ^ f iron 
,.a.--a.. ••* :ia v-!' aa iii'/li in i iai-ka^.-a aa<l aa::iaj ]■'■■■''' ii 'A'cr 
l:ij \N .a. ■:■ L' -ra-a 



-a a , . 



] 1 



j'(aca.-(.'. vuur lu'-.^l \'\nr.\ a; :; smlvS 



a.i" .': a 1}' a> l!;^ l-^aa.ai (^T tiia jimO. r!;il.'-;;;!:_\ >:-y-. In' 
ia.-.ia. 1 -i!. Ji(''.'a-»a' ii, a;L<! h.-Kliair ils adax? \ ■.: ; i'-ilU o\'or 



a la a^C'i'Ji "^vria-a-i.w xoui' laaal; ii (a-.-'.-Lna- ;a <;;.<■«• to 



''-■■a 

l:!a !".a:a.i, kMiII );y ia'a\aaai"n. Xoua :i:.aaa t;.!;' a rr«»iji 
,ln. }.vK a ^" ::'! i^s ada:' - nj) s<a..;' '-i\ iav-ai^s arv-aaa i;. in tuo 



I a. si:; l::uu aai'jc u.-^ auUom cai ta-j :a.u'l;.-<- v i the 



80 



\ralor, rolca.^o y.^ur lioio, iir.d ] • : it ilr.o;; u ,r sink to -Lf "l. ^M .'■!-: i 
ot'tlio ]). H>!, hut it ilnuts ii|»-';l tli.- -iuiaiA* ••{"'!' It i-- h.» :■ :;_--^ 
(!r:uvjs (o tiic b-jUoiii of ll^ic |-'m>1 t»y LCi.':-vl!u(i"ii, ;J; ;/''!i.:"'i \v!-..c 
Ave rail its wttiirlij- is uuc]iani.c*'<]. It tUill Vv'oiL^li.-: li\--; [■■■•r:^]:'. 
AVliy «lo('s it ii'jt rink as I'd'o^v:-? Ft is'a!'i'<'SLr'{ by i-.- ■■ /■; \ 
wliicli i- anfuL^nTiistic to wiiat is called i^-rVivif aii»»i.. G:;.\i:.,- 
tion, tln.'iX'ruro, is not universal. 1\ (•.■v,^-s ]iot ni \ays ;.{i r;;:-^ 
raatter to inattrr, in ]'r'.'|>ort Ion to its nui-s. '\\';i:;r. Tii<:i ..•,- 
tliL' re|H'ilont I'ori'C wliicli pri-v nts tiii.- ii'^ndislL \\\r,\i -inl-.-;.'!^ / 
It is niai::n<;ti>ni. TIpj \vai<.:r \.- iiiajri'''^**. a (•vuidiii' -n jw < ■!;;.■, . [ 
ly til'/ c!u<:lri<iiy, v Ijoso r;;.;M-i;<? ['uiari:i>"'s in tliu (iXvt:j:j ..■ ■[ 
];y;lr'»L:*on nu'L-i'.ni: in vonjiiin-tion, ..-on \ ^.-n.-d t;i'-\- l.- • •, :■/ 
tlie conilui-^iion or* i!;o li}'-!i'o;r"n !jras in li^o <>xy;rii; •:;• . in;:* i .3 
liquid Ftalo of w;it;.'r, inid r-i'n'l-.-rin'j: tiio wnl. ■?' at t;io .- ■.■;.-^. 
lini(.* luairiiotic. xiie irc>n di-ii, in con!;u-L v.'iiii t^;^.' a\u*:-i' :y 
its ln>rizv»i.tal lM»u<;ni, and lia-'inj; w-rli^;:'! ;div.'S, b»'.;j?:':- n;;;-- 
nutie i)y indn<..'ii(.'n Itoni tlu:' ^vai'-r-— ;!:«;• ^v:l.vn• uwd u.-- i;'>'i 
pres>.*nt::ij' llio ^aine ni:i:rn<';io ]>■ .!<'^ ■;> "a--!i ()'li-:\ i^n:! ii-' • .' 
repL'Ik'd cacli other, and the lioLativ>n of liie iron di-h Vv;i-. tixJ 
result. 



^ ■'•: 



u 






Filiation, hortd-t^ >ro at< ril-nlod to rho' 1i-hrT.i':-^ of fko 
floalinir h-.dy c-^nii'-nY'd wlUi lii.r \\'.>:.d.r •," i;i:. i.^; ;id in 
whi<-h it ll-'a^d, i.^ due to iiiuirn-iir ifj.:;!^.;. s;, :;:i,i j.-u ) 
;i;ravit:iri;n. ^'v-av let 11- hx^k at ih'.- ^--nddi. -ii <;:' m:!;; \n;;-. f 
when ii h.»^ rh'iii^ed IM ••li-ira.: ^-i' !:/ cry -lalizui:^ i;-i » ii.o.-i 
of sn<>\\', (d' Avh,i;(:\ .-r di\(. ;• iiy (;f f ^'';:-;, ;>i- <![' Ji.Ji. -r of . •,,- 
flico < r d>'n :v : = • ■, '^i'!"-^;.- •• >n:r< of wai *•;- ;j tcnijcra; :ir- ^ t.'^'(; -7 
32'^ of i'';di!H'nh.'il. :.: ^' a'l i:,air;U-(-^, an'l i In-ir nuun:^-;' ai sn.s 
are fdl i:i;i;/iii't.-, ai."> ; ("''-ii rndo\'/'->i \v;'h \{< t\\') j'>i:'S. '>no 
at ciui^ r *.-xU\!.ii'y of -i.e atom, ajid r.\' h >v;(h" Ui>[' 'r-il- atiri- 
bates. 



The c'^mniep-e of th- - iid. the- r 



n : wiid • I •.• 



ncr (l;i*<;CLs Ids <'<,i;ivc r^w-i" ih:-lr li-a'!;! •-.^ \\;wi'>, in ti.iiknc--^ 
and in .-:',;'.ii, ^.li.fMl \>y ^\::i\ •■][''>''■■ 'pia..: .y oi' • ! ■ \i.i--^.i-:i 
whieii aliJ'arls it to the |)-:c- -.'i tiiv,- ;. atlii. 



.J ■ . 



to nia::;. •: '.<:\, i.^ <'vp. :•. '1 ^. . j.. ,:, ..••;! ■• 
its ]n;i':;::-. : ;■• 'j.a.lid.-- a:-> <'••l^"•^ •.^''-yt::-' n.-.i!. a-:'! a '■• j-c- 
phu'r;! h\' . ;<•«•; .ifiiy, ^^•h;.•': :-: i^'>- f , •• • !;.:•. r-ai-U ' ' • -' ;• -i.-.--. -■; 
lahri.-s "i* hunia:; d^d! ;.. !.h->- •-, a\d ^ ■ .':>:' d; a.h a::.; .! • .- 
latioii in every dltet,t^:n. ddie • I ■.■■/■■\'y -a' s^.■:^n: i^ of « :.* 
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^^^^^^^H| wutght or thu ujiper strata upon thum r 
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^^^^^^^^K; liio fillractud to t! 
^^^^^^HH t {ty of the outer Ucrc. 
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^^^^^^^Hh T^ fitiv * vi.l iM?*lTf>n nPltu-* liiir-tnuT^ of rnni^^fonffl. c/rh' 
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^^^^^^fti Now, 
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^^^^^^B» 1hi tin rotittioTT on tl\(i ociitre of any g|»1tei 


* ^^^^^M 



1^ -.-♦- 1...1 



\\''':i = i 1... 



iiit;i'.r >ii!--li'-, and 



•4 :■: 



^V;:^..i:.^v';:n.l>^■l;;.I'"'^v 



■"■.■■ :- ]''.-\ «>i v-|f;j; (Ml ]f.-^ axis lV")in 

:':':■'•' :i:i r ;ii;ii !^ir<*'^ :► iiki]^' it 

- - = !■ 'i. < !.■• i- r.'-i'iii \^'.^'i!<l i!h.-ii 1)0 

'- - ;: ''A' -'i'l-'y <"j'i;il i;i'<'riue'Iia!:o 

: ■••' l".r.- •< .".=• .•\-^ rv .l--:rr-ij of ilio 
'•'-:' ■ r -r •'■- ;V '..1 t !:•' '):ii.'r li<''!iii- 
■ I'll ^\ ''•;■: l!» <.-;;r iv/ctal T '!'•••; or 
\' • ■;. : V ■:•:■-> V/ •.:;.[ n<- (■:;.:;;!, r< )hl- 

• iy \'. ••';' i i''-!i;.'Mi i:t r<-i, nnd 
ii-u \-.-''i^l ji r (V:;]:-!-, •■oM.>.-<jii'-iuly 
a:i<! \vr ip.ust 



f-!- ^.•:<i'ipr-l1 i-=i 



I'.' c-A].'i.Liii liio ]ii<>il*:i.s oi the 



--■< ,"1 r 



:) n.-vrU 



iiv-T a <•';:) 



./ 



l-Ar.: 



}' 






. -^ ;■:•:'•! ^■'i.':!:i:^t nvA ]^.:y^]"]<t of 

. ;; -la:! ; 'i:;.-!,'- of ^ ioct!'i*-ity 

■ ''\]:\ •■''■-l;. (■.;';' ]K>a' Ut' lin.' ^'(>]Iaic 

! •• ■:'■■• M:";;M!f r^l'l. T'lv.' Iiirotini^ 

•-. !:>• !:-:JS '.^.I'I.m'I a^l '' t /, .''rirrll con- 

'•:'< 1' Ml ri- >-ij-i-al ci-iM-aiH', a^ it 
■'■' ii\"i-, ']]] i\-< ai ira»'t j. .11, than an 

<•. ^'l"-]l 11- e:'p<L'iilK-lil:-: lie C(»n- 

K ;:• [..• i ill.:! ■ !.-' •■^'.Mri-: .- '■:':■•; i- ::^-r i:ir!.;s-M[ in ; -a- (.oinliK'tini]^ 
vv-', !>iit tia;:' il lias iii-^'-ii'l ji (jiiir^^ an e.\!=i!-i\'o >^|»lit/r'"; of 
K<.-ii\'i.y, iiiivl liail it i\r[:- '-y a v.>:\i«.;ai or wliiriiii.; niws-^'inoiit. 

~ A :'•^■. ^^a .-k.^ ai"i'-r ;1. • a'!i";;!:'-.'p.--ii[ of 0;jvt''=r><lise«)Vrry, 
.Ai';.«-'. ", ■■■} iii> ^ X|a.M",;a«::l ^. *V\" ^)^■. i". .i iliat two [ai'all^l c'^'h- 
ji!:irii ^ • w .ia's. l'i-)!ii oj.|m--;;'- })^;iv s ,>!" a X'.'ilaic [-iK.-, aUract eacll 
\ ■[■■ :\ \\'.]r^\ .•!;• -rLnv-ii/ li i'' i',^.< t'l; :n ill ili»j saino 'iiivHion ; 
aiil i!:.ii iii'/y T' ["-'L ca« ■! =Kii<.i' ii' ;i.v- «Mi.v'trio e-urmils move in 
Mi.-.M.-ip- <;';i'"';!i'>r.?^. '^i'i:'.- .sv;iiol (>!' .Aju|'ri\*'s lal.»uurs sho\N\'.d 
1;,..! t!;'' roci|'t":';i! aeti=!'i. <>!' I'lc ('lciii"Mts of t^v«> <'U]'rrnt.s is 
'j.\<vi..';l i': -•<n:lvL".iity wiiii ilh- iiii-- ^\■Jli<•ll unites ilu.-ir cciitros ; 
tii.i! iL (j.v ^/.'ad-^ ''iL th') iiii'.^ial in'-iiiialiMii of tlR-st* ch-iaiuits, 
a.ir.] tiaii il \'ari*.'.-4 In in""! ^li\' la il;r invrr'><.' j'atio of tin,' S'[uaro.s 
<./ ,i;A; d;.-'cua.'i'S. Aian'-r" !i.n:ii-ly sui.'<^'t'ded ill ostaMislniiLT 
lliai a. <'<;njtr.>'''ti\'e w'wr' wouncl. into ii lielix or sjsiral curved 
i;:i>', vviil^ ^''ly <-1-' ' ■■•]•'- •■« i-' ^*'n.^'i{ivo to tlie nuiiTnetio action 
<.,;■ il:0 ca:"li. Vi:r inan)' '.vv"-k.s tluTc v/as to ];e seen in lii.-4 
<;.i;j:.et u eoj,ju}i';Livii -v i:\: of i-iatina, wJioso pOoidoii was 
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]V)i- ■:. .'•■■ir--''ii; -i of ifitrrr!.:-': Hill nr-"' ''V.ilv.-d nt rii^^lit nni^'los totlio 

lv> ])>• iV^>;iL wu.^L to i.';i-^L. - 

' is no iir.','-.-.'*y, tl;.-r..f »ro, for owe aytiN'Tioniors to 

;'..■.! i!mi Aliiiiiiliiy li:is -r. utoi] llio siiii t.» 1)0 an 

• ^ i;"iy, v.l)-.--.c r'>h"i'"'u.-u -n j.s t'.) be iV-^l Ly lialf a 

■ ■" LiiiM-j.^^in- V'-injiiii'l-.-r, Tlic snii, in ia'-l, i.s prr)l)a- 

;< }.■' .-> T' !]• ■■'■'^r '..;• >i.'.rr'.r, r'"'v'iviii:r flic .niVs oFlight 

• ■•. ',>:■!>, '.\-:;i"h r:iy > tli">)i:^'lv<'.-» uv(' of vari^^is tints, as 
•■: .i-ii] ^'-:<r f.'-i a u '1 '^ir ]<"(■. i'liiir lo itsv'ir, and llie 

..- .'l' t!i'->»i primary .«:'')]. >ii:'-^ 'wi tlio sun, and thoir re- 

r^.^ni liiiii con^Tiuit-* til.* wliiio liLrlit: lliat wo rail vSUii- 

i'i'is cNvliUiarl 'ii i^5 in ]iar]ii')ny wiili our iilfn"^ r)f tlio 

• •■^■■I'W.iy, wliicii nc\\-i' \v:i:mv'.t> ,'iny t)l' if.s luut «'j-ial. TliG 
::'■'■;! i" nia^'ii'.'t", :iU'l roL:ii!:ili'.s and control.^. by ina^rnct- 

is-.;i :■ ; • ■ !.v :rr:ivil'i(i'^n" ciil t!.'•nJl:n!(^.s <;;[' lii:^ syst<.;ra, wTiicli, 

e-V' ■;■'•■ ,,:ire i^^-vi-ril^y ali niaL!,Mi'lM. T]i<:» syslc-ni is liold 

i:- *: • .-'.:■'■• ;:ii-l Cfiufhr'.':^' in its ]i;o\-(;i!irnts by itr} i:'^ignctism 

to 1:.' n;-\'v':!;-jn;.s (.li' all ihu or'js wliirli cxi^t in 5^[»acc. 

A< r:i'\>.' i.laiiots two, all rnn^Tiorp, 1bi\v can liavc no other 
li'-;-' \]a\]] t1 -ii- own ini'.'nia! !i'/;i(,. wliirli Is Hlmply suTliaeiit 
to ] = !.>.1:;- : ^h-]v r<'-]»evfivr» nftjli^ns vn llicir several axes, as 
li'jai i:. [i:\y'ii>\[y destroys niagnetisni. 

Tliv3 r-'V.-rsa! of tlio tails of comefs in tLoir a].prt>aHli to the 
Riin and di-jKO-i iire fr<">ni liini, is due to Mii.5 aMrarlion and 
ri']'iils!.>a rr-!'v':iividy '■■M* ihv ir nia^'iietic poles — by induction 
lro]n iLo L-"i'oator niagnctisni of thvj cuu itself. 

"^'.V'r:.!-: :o-.^ siin].]y ^UTTents of e]eetriue<l air, rep'^'lled from 
t];ei-' -. ■ .. ;-' of o«'['arlnre l>y air siinilarly elceti'liic'd, and 
attr:"'" '-i b; il-.tir Auii.-Utf dir<.M-ii()Hs by air at I'est or inniotion, 
as ]'■ ;u ••; ■■•■■.>■.■ or. . .|}..).':ite vi'Ttj-i.-ities. These r<']»<;:!cnt and 
ailr.e '■.^' •• :-.vii'i'-.i' l-..-. aciinu' on a .^Iroi^i^: onrre.nt oi' :i!r, cause 
it to o<' (iv :i!t",:h.d irv.)]ii its reetilinear direction, and to assume 
a spir:il CiiTve in its course, coidinually contractinj^; towards 
its c'.-ntre, ibi. the o]»posing electricities C(|uarizt^ eadi otlier, 
wluju •;.«' v,eM-tivj;il cjuiiibriuni is restored, and a calm ensues. 
l)arin;^ t!»e c'lUlnnance cjf the nioveinents of the oj.positely 
cicvtn!:' •! currents of air in tliese s]>iral curves, inaL'nelism is 
d'^velo.:K,\I, aii<l this is the source ot nuignetism in the atmos- 
jihcre. 

Magnetboiii in tlie crust of the earth is likewise developed 
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F:;;.rv:JR-it evolros ]»ositi'>.3 i-!- <.'i:ri''ifr, wliilo tliat of mattv-r 
wl.-'- * ti-]Mporiitur<' is |m..-1..\\ r--j-' ..f FiLliror.lioit cV')1ves neira- 
tivt.' eloL'tricity. AS'lioii t\v«j blr.eks of ico arc rul)bL'd to^'^Gtlicr 
tiii.y i«dliurc \jy tl:(ir ooTitii^uous Huri":ic«.fcj witli a Ioihm; ^Tt-atcr 
i]::i!i {]\['.t by >vlii(.']i till' ihoIccum.'S d' eillior block of ice are 
\n']\ {i )',:<•{] wr, i\vj\ a ihic; !!»'♦' ul" ilio ice ^vi!l occur aiiywliere 
ill r.lu' bl(;c]c'j ])<.]« TO it \\ill at iLcir junction. A ii<«table 
illu-'ra+i-'Uuf tli-j iVi'.'tion «i" inrdtt i-, b^jlr.v/ 32*^ of Faljronhcit, 
}-i' .J:.•!:l^C <■■ -^'d a!:vl. \:< a^H"<-i;:to U'-gativo ek«-tri(iry, 13 
fu::.i>i- i t\<ry cl:.y iii tbe iiKJUiia^turo of iced civanis and 
jui'-> ; of (Vuits. Tlic cylhid.-r c«'nti.i!iiiig liic matoi-ial to be 
fi\ /■ !i is ]tl'.ic'-cl in anoll.^.r Arss- I. rurr«.HinJo(l by a fr«;Ozin<^ 
mix iii'o of bi'v'kon ice a:;-! c<'nii:n'n salt; by tur]iinii" tlila 
cyiii '!»r i-;».pidly in ll.i:-; nii:-.t;ii'c fricrion is ])i\/(luci/«l, v/hich, 
in a'. ;ructinir tko ]:• a^ fr.'n: the crcaia orjui-.cr^ of iVnits to* 
bo :V'Z-.'Tj, reduces their tcnii)<T:it;ire, and the cobl of the 
frecz'n:^' mixture, wli.h its n^-r'^ative electricity, is transferred 
to th^' cream or juices of fruits, 

'W*^ may infer an anak)_a:y l)etweo:i tlio composition of these 
di:-^a:ic orV'S of tiie f"*r:in;::'iit jukI (k-t of our own planet, and 
thai :ui opposite ek-etncity x<) that c,f sunku^ht exists in them. 
The ^'onjnnctioHoftkese (']i]iosini2^eleclricities develops mao:uet- 
i.-:m. "wiiicli at once Boizcs u[K^n tlie matter of which suck orbs arc 
ev)i].p'>-icd andc impart^ to it tlie attractive an<l repellent qualities 
tliLi- i*. ; ■> 'r-.e^-'cs. The..vkassuriiesther'jrm of anoblatespkeroid 
or a'], ellipsoid, ^.vitk its ef|uarc>ria] d/iameter longer tJian its polar 
diaiaet'.r, tkicke'ied at its equator and uattened at it3 poles. 
Tik- form impo.^'R on it ^.n elliptical orbit in wkick it revolves 
ar-'iin 1 i-s local attraction. This f ^rm in tke planets and pro- 
La' 'y tlie tix«/d stars^ as in th". earth, is derived from the 
0]:M)-:i-o attraction^' and repulsions of matter in their dilrercnt 
lie:...!; pkercs — tliat in tkc ir nortliurn h(unispherebein<>: attracted 
to t' =' r-'n.tk p'^'le, and tkat in tli'j S'.jutjiern hemisphere being 
cppor-itvly attructjd. to tke nurtk ]»ok- — and thus meeting at 
tlui'L rcs[)ective eqmdors, wla.'re tlicse opposite attractions 
neivraiize eack olli^-r, tkcy become thickened there at the 
cxj.'Lii./e of the 7::at^er at their poles respectively. The force 
whk-h drives the sunlii^kt from our sun, after its relleetion 
from its l)ody, is probably negative electricity, for we cannot 
eanc(;ive of any other force adequate to produce such an effeot. 

I\ i'^ this force of magnetism of which iN"ewton in his clay 
ha-.i some slight knowledge, but not comprehending it as it 
cxh.ts. he assigned £:uch of its qualities as he. had discovered 
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to "',)l!nM'<Mi o'lt tlio criiKt (»f" ilic' earth nt tlie poles into T^a^ins 
t:i:ii s<-:t^ -lavo ])^",'!i loniu'tl Wi tliriii, w]ii«-li liave been fiile«l 
-^vitli v. au.T ir- 111 ili<* ]*:t'-i[i<* i»c-«'aii t]iiX)U^}j .iM']iriiiiZ''sstraitH, and 
A!!;iii:i'' o-'-an ]>y tlie Gulf J^lrtaiii.- j\^ tlio plaiK'ts arc all 
cl";i])i i.-.-- h»rr;ied npoii tlio same j'rinoiplo as tlio^^e on which 
] /,, /,• t];c cai til is e^tai)^lshcd, au<l as wo know that similar differ- 
./ j:j ' : cncc- c\i.-r iM-nv- rn the tvjiuitorial aiid ]M^lar rlianicters of 
- "' • '■ tIkx*.' ci'l.s t'-) tl:c cxtv;nt of :J5 luiics in Miirs, er)00 Tiiilc^ in 
Jii|»ir«'r. and 7'3vO miles in r^aturn, we may reas<.)nahiy infer 
ti;ai i.'iairnrtio at; ra<'tion and rc[>ul^i.»n have incnasrd tlieir 
c:;)::!!. .ri:il divjnoivi 8 at the expcn-c of their polar diameters 
ill :])♦■ or-'pori!*)!;-; mentioned, ai^l tlad like the eartVi they are 
ail i:: :':< !..s arid OAvo their axiid anil orbitual rolalion.s to 
TJi!>.'.r'i ii.-ii!. ;o!d not to !Lrra\'ita.t]«Hu In tlils iner-a-^e of uiatter 
in i!'.~ •■■•iKstorii'.i riLrions of tlie--e jdam'ts oi our Fystem, we 
have r|,«. liLost ce'-nehislve evidence thai the attraction of mat- 
ter in III.'-., (.i'l)-^ is to their re^pe^-tivo c^uu.torK, and not to their 
resp^ «-:ii\ij ceiitre.s as Nevrton BU|)poseih 

THk-h we rop:ard thes^:' immense diirerencGS in the equatorial 
and p'-'ar dia7!ieors of the planets, .Ir.pitera.nd Satm'n — that of 
Jr.]ti;-.-'r Ixing Gl-.O miles, and that of Saturn 7.">00 miles, 
wi: h-/in to CMTTiprehend, in a pl'^iit dej:Tec, the idea of tlie 
Creai 'r \w placing these plane:.- at siidi immensely great 
di.^ian ^-s froiri '.Ijc sun, w]iih3 lie iuA'csts tlicm with a mai:(n(3t- 
ism >(^ ;ran«*eridantly ])Owerfiii in its attra«'tions and repulsions, 
/Vf ; that th-.ir r-.. volutions around the sun arc performed with a 
marvelous eerlainty and exactiluoc. Tlie law of magnetic 
attrae:! on and rei)ulsion het\veen ol>iects hving inversely as 
the s-juare of the distance, tlioso distaid. orhs must liavo a 
propr./iiiL: or npeilent power at their greatest distances from. 
the sau (-f ahm-'st inlinite magiiltude, to bring thorn within 
the a.f:rae:ivo j>ovrer of the sun, H() as to ])ass over sucli 
imnu. ;; «' spaces in their allotted tin.es. It is the repellent 
p< wrr ■,•! Jiuignetism that returns thein towards the sun. 

^'P'TTiiliar poles of a magnet re]>el, and contrary poles 
attra^-l <M^e anotlier; magnetic pe-ies always occur in pidrs. If 
a mag:.et 1-c hr<dven into inany pieces, each fragment is found 
to ha\ • iis north and south poles. 

'Olagnetic attraction and repulsion vary inversely as the 
F<liiare ot' the distance between the magnet and the body 
attrarte>l or repelled. 

*'lf in two magnets of equal strength, the north pole of one 
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of t>if»in h^ ^\nmA In rn^tfl^f. w5tH th^ «mitli pold of tli© oth 

1 in each of tho 

**I' not 18 plageJ noar to tlio end 

\\ '0 tho pole of t' ivjug 

i:Tt of the niagn. IS, ^ruiM at the 
II bo fountl a oiiiitrary TTinjCiH'tic 

plate of lit, TUa 

ooudition vauiahes as soon as tha magnet is witbdravviu 

iron nn- ':d, cobalt, mnrr i ri- 

■ iiiu "V ,1 many other huI . . r 

;it nowcrftilly iTiflni'ticcs ni 
1 >' rcJnesi^s, lo«cs all ita magncLir 

uCtlructed hv a ma^ict, 

«» 

r**EvoTT majenetio Bubetanco has its liruit of tomporatiii 

-«« to he altractiHl nt ixwhito ' ' u 

IS; r**A hoiit: chromium ju a 

J licit; atul luai \^ nut 

y. Henoo it is | n Ihut 

11 ilo not appear, under ordinary oir- 

^ hy a magnot would bo attruciod if 

'd to a sufficiently low degreo, 

**A majfuotic needle tcmda to set itself in a lioe wilh tha 

Mi, and if moved froqi this position rc^turns \0 

flie presiMKMi of nihil hi»r uuignft. ThiB in. duo 

ii ot tho oarUi — in fact, tlic oarth is a hujte 

3 and equator of which du iiot ouincidu with 

raphical polos and equator. 

.• meridian of a place is a vertical piano which 
tho two T>olc8 of a horizontally su^pcndud 
.It thU place, and ^liich ijcing continued in 
will, of cr^urf^c, m\m iTi rough tlio nia/T^netio 
ih. TIm' Tnu<oo*hc Tiu^ridjan of a jOnri* will 
u:dX nioridiatj, and :Ie 

•'allod iho mugXLetL /l 

'tow, at this plaotj. 

*^ Tbi! variation of tb docs not alway*? remain i 
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1 I i:>' t.) tl).^ oast: of tlic. true nor{"!i in Londi.i]. In W22 :.re 
(['.■v::itl''.ii ^Vll^ (J (•■i.-t cf V.i^: Tiorr!>. nii'l im I":*!'') {]•■:' })\r:2\:'-'\'-- 
n-'iili |="ili! C')iMcix.!c'i Avith the rro«»ir'"Vi»l;i":il iiot'i'i ]»*>K^ hi 
li'.'J i'. ii:i<l ]):i.-^! .1 to fl" w<-st of iiovth. In ]7;;.3 it vrjs JO' 
w-sr ; and in 1:1.^ Ir firtnincv] lis nuixi'i-.m! ^.i.s- or] v •"•■■viution — 
L^ 41'. it is n..;v ivt.irni:!.; to lli=' n- rlli. In 1S50 tlic- 
w.>f< .-Iv (1 'vlai'.... v-:t<'22" :;:/: a>:d in O.-v >'!;or, IsTI. ^h,. <V- 

-^:.ijA.iL ^* vi:iil-r!\)l»:^«jrvo(: lU: tiie K- ;.- C.'!;^'.!-. :; <.:y ^v•As l!^)^ Is' 7''. 

. ' . -7 ' ■l\.\< is t!iO ."^'•■. ''M/* varlii.tion of t:itM;."v"].i-:io ik-lmIIo. A doli- 

i^.^i}!/ c:ia-ly .^ii;)rn<lo(L inri^2:Tiot Tii:iy Im- o',.;Lr-v'od to u:idorgo an 

'X''--^ annnfi, dr.iiy. and ov-mi liourly vail;iti- -n. 

^* Tf a Biool Tioodlc ].;0 accurately I ).':"" anr-c«l a'^^out a l^orizontal 
contr*', and l-o t!.;;ru iir.i'-ioii^'.vd, it v/ili i.o ]cii;;xT I't; in li("»rl- 
:: 'lilnl t- /ndilirninn In I.-.)nd<.n tlio n.->rtli t.-nd of Iho noodle 
will d'j) d(Avn, f^'iMrni^ au iin<;lo d" in«.n'0 tliau (>'■}', wiih a 
)i'ir;z"n; ::] ].>l;-tK'. d^lie an;rlo A\-iio]i a Hiajrio^ic. noodle, 
ouii'd'l'.*. (>[ \rii^]--:]] Tiiovonn-nt, ('/'/V"'"// 7<>r.'//p^) inak-s willi a 
linriz'-ntal'jtlano is called tlio an^lo (A' iml'nntion (^v dip. T]iO 
vrrii-'vl ]»lan-.' in ^Jli^'ll X]u\ ]H';m|J(.« mov^iri must coinc'ulc with 
Iho ]iiagnotic iiieriduau uf the plare. 

'^Tlie dip varies in (liifjrent parts of tlie world. If we 

convoy a dipping noedlo north of Lond.)n tiic dip incroaries; 

if, on the other liand, we go Fonlh of Lond^.u the dip 

dijninirilies; at tlie magnetic e']na.ii)r \\iK-vc is no dip, the 

not.'nle \^ porf -'ti^ li;>i-izontcd ; and s -iitli ol' tlic 0'[nati)r the 

poutli polo of the ni*(Mlie hegins to dip, an-i tlie dip increases 

■ ; . as w<^ ir<> i\irtli(^r nonth. .Tljnfl tlic C\\\> at \\:v\i is 0^, at Linia 

:. ; / 1<V' 3')\ at the (.^ape of Good Hope 34^, and at Hudson's Bay 

/" ■ • between 89" and \}0\ 

^' The maffjidw. jyJ s of the earth are those points on tlio 

, /■ ■ eartlTs siirfaeo at which a dip[)ing nc^dlv; a *sum<.s a vortical 

,'" .;.» po-^itinn. The iiorth magnetic pole wa?* dis(,'ovorod by Sir 

' ' ' J am 0-1 Uoss, in l.'viO. It is situated in longitude tNj'-' 4-')' west, 

latitude 7\)^ north. The south inagnetie pole, is as yet, 

unknown. 

^'TIjc magnetic erpiator of tlie earth is a lino connecting all 
those plaecs on the earth's suri'aro, at which there is no'dip. 
It is an irregnkir closed circular lino cutting the terrestrial 
e«|uator at four points. The dip of a. magnetic needle i-: 
{nihject to both seonlar and }>ori<K]i(; changes. Tims in I-^jTO 
it was 71 -■ i)V in London; a hundred years later, it wa?? 78^ 
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a^^l r^^- iV- jiu-ntly vrTti-^-al. AVliy rlo their branches extend 
Li*^*:-;;;"' v.: [ t! )\vTn,v:ir(ls, vhilo l!. ir trunks and siiiiiniits 
a.-' •>.-n«i ^- :iii"::lly in tlie atni^^^'LuiN' ? And 'wliy ^io tlioir 
l.euvcs i^^ d IV'rt.^ Ining downwards v Ls it not her-auFo* (d'tlieir 
ria'rno.''. v 'i-ditinu '{■ Kow, the L.*nTos, fruits and branches vi 
tr/-\ V. ". iL ].!ii'-no hori/, »m1;i1, or .-'li'^'aly iiiclinud dir««'iions, 
ri::i.y 1m- . I iJ-^v'd to bo dia-nr:iy^!"i ;:', a:id UTMler the inliiienco 
of tho ); -•■':"/): it ul currents ot nia-^hv;!!^ -n that H^-t enn.; rially 
in T'.e 1 ■■.:■ M-. tic in(:'hiiaii ; v/liiic I'ho ii"i;nks and ^uirin.ii.s, ro- 
pc-!)'jd by tlie niOLi'iiv'ti-ni -.^f tnc car;)!, arc attraeltjel by (iie oj> 
b'-'i'.o i.i:. ::.■''[. ■:ii of the v.]'\'- r ac:..^-^ ;.li' re, and ri^^e v-.'i lieally. 
Ti:'.v-o 1 .'■■' j' 'i-.-L.-i, varying" in I.nt<-i;. lly, ]»r'.y<liieo all tlie rv ;..ultanr. 
dire<*ti'.»ns wiiicii their ])rancli('S asr^uine iu tlieir dcvei' i/inent. 

■r . .... . . ^ 

Fiuiio « i' liei.s, bein;^ clliT).s(.;i(lal in Ibrni, (which is ti.c com- 
u. 'ii 1'. = •■;;: < r rii:ip]v nia-Mcl.^) and ,Lcr:». laily jx.ndant vertically^ 
Wilt n 1 . V f;.l! tu llio ground are aiiructcd there by t)jc supo- 
ri"r in;.„M-:li.sni of tliC earth, ai;<l reniaiu on it by the fouriiC 
aitracli..!.', u.ilcss removed from ii by a Lmpi^rior force. 

If til ■»'•' i-^ any truth in the story of Sir Isaac Xewton hav- 
hip; V,( ( .: j, ,1 to the adoj)ti;»n <if 1;;.-. tbcciy of gravitati'/ni, and 
of c-:ii. *..•;.:! and ccntrifu::'! f )rc'r^ by the Bight of. an ai)plc 
falling !r.;ni ifs tree to the ground, it is to l^e lamented that ho 
did not i.:vcr.ligatct]ic f(?rv'c wh:<'!, cxpaiKh/d the seed, caused 
its gen. .*;niiii»n, pushed it fr«'ni tlic soil, (where by gravitation 
it. shoui'l have remained,) and dir(^«-1<-d its dcvcioj)n!cnt ui> 
Tvards a:-;l laicrally, ibrming its fruit-bud^ blossom and fruit, 
and ho^^^ig tiic latter susj^cndcd in the air, unaflected by rain, 
hail or ^vind, till in its maturity, its growth completed, it fell 
to the t -o'tli, by the attractive j'owvr (A' the same force which 
had rc] « lied its parent tree from I lie soil. II ad he done go, 
we mig-!.L not now be cora})eiled to l>egin anew the study of 
tcrrcslr ;.i | lij'sics, after having abandoned the learned specu 
lations .^"tljis celebrated jjhilosopiier 

Now. -"n tb.e aninlnl kingdom, we Vvill begin with man, whr>, 
weihif-: - our. elves, is the highest development of anin.al life. 
As he s-: Ti(!s erect upon his feet, if we sui'pose a vertical pilanc 
to be ]'!• .. d through his ]>erson laterally, the curved line so 
prodiK" <:, tangential to his la-omincnces, would be an ellipse. 
The re\(>:-ativ;n of that eUi])Sc, on its longer axis, wxmld pro- 
duce an (dii};soid. Novv', that ellip.soid is, during the life ol 
the man, a n'lagnet, with op]>osite })oles at its head and feet., 
and var'i -,:;• ]>arts of his bod.y jire also separate magnets, but 
in harn.'j!)y with the chief magnet, llis legs arc a horse bhoe 
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bloo^l .»f r.:. r-firb^^!!, iiiipartiiigtoitaliontof IGO^oftoiript-^i'at^ire, 
pu.^Lti". .. ;•/ <'!.eri"iiic;l, aiul i,'X[i'j:r:iiL;' fr- »iii tlio lun_i;s, tl]rnu'.rli tlio 
nioutli i:::J lU'.slrils, tijc ci;i"]».;nio vjAd Lra.-^ wlik-li lii.s 1>l;.'1i thus 
forM;-,i. Tli'.^ ].>]o(h1, aft it haviTiLC booiv tlms purified, riislied 
into til..' ]:eart, (IrivL'ii Ly tiio positive electricity of the jumlc.', 
an I iV.)'.\! tliO lieart fbrccvl into tlie arteries, from ^vlllv']l it wa.s 
(I:;;Lri:>aLu(I to all pLirts of the system for its renov-don and 
tLip^.'^!-. Tliis a'torl;.! M^^-xl, s;;irli'ii( from tlio liea-t witli a 
temM':-:.!;-\: of lo^)^ F., r^":!.:;!:) t!ie arteries, prodiic::!': tVh-tlon 
and ..'/^-i'v iii!^ (ilLrcti^rity. rn;';>ly:!i;^ all tlie orpins ot'tlie I'oly 
\v:;.ii v.'ii'i' i;s mati r;;ds for t^L-ir r-novatiou and nntrit!'~>Ti, and 
devei'-'p" :.;.'; i:ja;znctisnu bul I »in;r iiK^ro lieat tlian it ^i-reie: rates, 
E>j xh-'J. i y the lime liiis arivri-d I |..od lias passed t]jr'.)i7-:'ii tho 
c;i[)!H irL;..:':!d lilts i.'!itin''jd lli.^ VL-iris t.* return to t]ie hrart, it liarj 
lo.^t t'.vo 1. n\-es of tom]yr:iti'-\' r j "! it returns to tlio lieart as 
ven.ei ■ 'Koo<i, witli a tt'in[M,'raho-.^\.:' l)>;^ F. This loss ct' two 
de!2:rco-; ^ f lieat in traN'cr.-^i;!;." t.:e Ix'^dy, chanpfin^: the c!ec- 

^'JfifA^lti tricity of ihe blood, by induct"..-. , ^'c-jm being positive to being 
■'.•■ r!C';.';a:iV'.^ ; in the lie::.rt it bu'/on.c .- acr:'/in jjositivc, and rushes 

'[/''i- _ ' into i'.-.^ hiii :s t'.) ]:K-'t tlh' ncy\J.;ve e!t!ctri<rity of tlie atnios- 
[^'M' pbor:-- :;:■% Avhere t!ie sa:nM ]-ro:-^<'.;s of burning the carbon of 
tlie 1 '•■•'«.] in the oxy,<^^en gas of tho atniospbcric air, purifying- 
the h'o.)'l^ driving it back again into tlie heart antl thence 
tur'>u di v^'c art'orics tlirougliout the system as before, and so 
on vrh'dc :ife exi.sts in its normal condition. This is, jirobably, 
the ph\ -''rA life of man, as (h.\scrlbed in the 2d chapter and 7th 
verf^j "I tlie l)ook of Genesis ; 'and vre ilnd tliat elecrtricity, 
beat, aii'l niagneti^;m, are essential elements of it, and that 
without them it cannot exist 

Dr. T're, in his celebrated experiment of conveying currctits 
of ele<iri<-ity along the s[)inal iierves of the recently ex-jcutej 
mah.'f iet'.>r, Ciydes-dale, whiU'; the body was still warm, though 
bfe w iis V ::; oirt, produced a horrible caricature of the (;>}>eration3 
of lif-.^, by calling into vi>>lent eontractions the rnuscles o{ tho 
face. .Aii the expressions oi rage, hatred, despair and horror 
'' were d!4>'i'*( 'd upon tlie features, producing- so revohlng a 

scene til -t many speetators fainted at the siglit. In like, 
niann^'r i.ijs^ular contractions and expansions of the limbs, 
imitatimr tl^e movements of actual life, vrere exhibited, to tlio 
astonishment of beholders. 

The im;'eiuous physici>;t, "Ritter, of Munich, in Bavaria, cele- 
brated f>r his experim(;nts in galvanism, has, through theiQ, 
among other things, established the fact, that a constant de- 
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'-li'-:! l»ev-oi!u-s lie;'--, -iiry, 'I'h*: :;]i"n;:il ^^; <•; i""c:l\- ' '., ^ :i -■ ■.. 
« -i.'-d lias Uisii[ij'v'aiT<l. -i^v'\'.^ the liniii::^ \\\,\:(] ■ :i-; o';;' '•:■;.■.! 
. <^r.-tri('ilv: m:..\n- .>; ;■■.• u:-^ :!:j c :■•...■ ii , ^i-tl . !'=•■■> ■ ■■].' -. 
»M. -1 iTiv^^e «.^]»-t' >-;:!■■• '■: = •« . "-^i::, .> 1:1' ^ l;-- •: -'i; t. .:■>••!;.■!''.. ,• 
■-vt 'ly iViriinii, as tiit'V AV' i\' i:i tlii ^ iii>'. i:<'i\ lK-;ii. ::::.: ?:i ■■.- 

Y''/:':ni()-o, a:j^l :i.v--:'^-'.itv 1 \-:-.:i l"!;:j ;;..; •; •'•^^:: {!.;■; I.:..' :..• - 
•yv<-!(>]>e<l, CXriU'il jn; o]-<'i ?l;'.!l <'1"!l:"'M !.i i!^' <!.•.;;;:!.■ ■! 
•;''"'•; ill tliv^ ^\•l^;s of ':v- iiv)sc :;:ni i\u'v.\ \ ' .' \i I'i'!! '1. / !i - 
: *^v jii its n:u;:r:il '•')i;i;;'. Wi:-:! ^M : ' !•• i 'ii '.^ ;!...- *'■■■: 
•■•ui-::l i^^r a sn.:lri.::r liii).-, t^i^' ]:vul:h oi'.:,- Ii:-.h ..i- ]i..;-::i. i 

"' i^ 1:5 rtis:', ins..-:. ; .■rii.-;;i :V ::a i^.^:<-{:'':/ .•■.-.!.•..: l-v*;-;,-- 

■■ ion and lo.-^s ( i" i!:j l-'-v'--^ :^^:'C. 

'^•^-'^ ::ui. ^(m1 -•;••!: ::N, *'\.\t, iiM'lv T t:*!!' -; \: }..•«• ( :*\;,;;j; ■■..- 
■^^''-t:^ of rl-ctri<-*!-y, :■-;!::> caii 1-^ i\-S(^]vod '• ■ • l^,- :;• • .-i .; . ■ 

'■*^*' I .'v'.'nts. Ill tills ^::'■\' a ri.xn]-(n\.ud can ";>.• s. ;.■..;^'■^. '' i-.)// 
^^^^^ Muiient arid and lKisc^ It hasalso h;x-n ;^'.\\m, J: / ;.> c ^.i-r . ! 
;;''}^ Tfanaoid and a'.;::l!n(' Jrt'lniicn bo s.> j»]:b'-'l I'.ar t^ ;• 
'^•^■y:* is ert'e^'ted llii');i-.di tliv- parietos oi' aii aniin:i! ].n.';i;'«!-;!. •, 
l*!r 1 ' I 'l^^'^"*!, of I'Jiy <!!'h'r ]M)r(^ns diaplira::-:-!, :i o;.r].-ii .- r. - 
'^\""^' vis evolved. Tills Ikjs horn ^^iin.i ^> ].' l: '^'- \.li]i :•:; 
"^'■^•^-^^andsoluM.' V..---^. X.>^v, I>r. (^-^K::.: ■• i::r.I a -.-rN. i...- 
' ?^^'^^^i ^lic i-XH-;.:;. 1- (»F tl^-• sioiini-li ai..! V.-.. a .< l::o v,]. '■- 
^f'^ '-'--^ it of t:M.' ]-.i:("-!:^ vn-:.d.r:.:;o. is 1-a^ •> ■' v.- : •. - n a;";.,:.:. 
■^^^* • -us Jii:!d, and ; !h' ex;-]-:!::! cA'oiinir • .\-- h >'.]y i ^ as < :>■ 
^'^^V *y iy cx::a!ii];r a.; a.'i<.l ilnl'l, <■••:(.■:■;.; j fi. a:.'!..>iy : :. : 
?' ' ■ ' J ■ ■ rcirions. T\\ : Niijs.-i oi' t!,^; ani'iaii ;'; o: 1 ' : v tins 1 !;. • 
• _ ; ^ - (J .a two ^jr<'at. vi-vl'I«>|h'S, t: .t* one aiX:!i;^v ana i.a';-. . ; 
V' ' * I . M"<.'liM:j:' only M t'la i:i<'nt^, n(;.-:tri. ^ a <! am;-. 1 ■;!.■.'■. 
^•^^^ ■'■_.. .y^'ii i[-'.[ u.\ ai-i-an.r-iaL-nt is ^^a!:'- -o; : vU-..t 1 > :. 
'"'^'^'^nioiK.fol.cti-i --.y. 

'; Tlio Idood in a ]:./.:Mliy pta;:\ exor^s a ^ ■- ^1 :..arl;^ d idi:; iin ^ 

^'•'^V .: on to^^t l»ai r- -Vni'a i.i. •••.•• i' ::•• • :'• ' "• 'i '■• .\^ .:::.• -• 
•^1 .* .It'. , , , , . . . ' 

^ »n!"'i;o proportn-n «»1 aii:a!;no hiocd, v.;;<.i"i n v- cai 

•'-'^'uill pi'-ooji and <11 i.v->i<'(1 in Vsjit-r, C.-.k- i.d'naon. Ilia- ■ !)- 

i ^^'*';:rd is actually aci>i (.0 lilnins paper, 'i'ii's '-nrlMns circa l- 

\ ^d.iM<-:o 13 expIaincMl hy II.0- ia>-t annoiin^-v' I ly Jjir!.';.:, ■; • '. 

* 'dllionuii tii'j l'K>od in tlio vo.-.-(.-]s <d* tho iJi-lo is {ol:;. '•■^ 

J lV^:n the tribasic ]■! - a;]:aU' (U* F-»da, yd: lac y:'o:->.-'' i-al.;- ■; 

I '"vieretions of tlie tissiiud extoriur to the ca. ulai'os aix- .. , I 



114 

t^ '-.iv^ y>'':U'.'.-*iic-.^ a \'. ry (listuiij-iii.^livsl French actro?.-?, lir.v!]i;i,' 
an '• H:-;u.\V'i..:i.nt at lliv; .1:.i^»ol'i;i1 'i Iio.lu'o at St. ! V'l' or. -.!'■. irL;'':!, 
arrivod' iLi-rt.' Ht tlio h..' _;iiiriinLr of \vi:;] .t. S.>oii after licr ar- 
ri\:il, ill r(Miii):iiiy ^vi:il a li- n\\^.']n:\u of iicr party, slio prococucvl 
to tlio. ci'O'ti'-lo o( llio AViiiiL'T ]\.l:ioc for \val!:i]iL,^ oxorciso. 
^ri:::.^r Irj.l ar^iv-.l wil li.o fri'oiiiid Av:is covered v.itli snow, 
soiiivi of vvlncli ]'.vA rcv'ciitly fallen. The air wa3 eaha and t!:o 
Wuatajr very o-jld. 

la llij coiir>c of their walk, their at(c-ntio,ii vras attracted by 
Ih- a|'i:carai'c<.; of a e'v-nti. :.!:ja of \''.'i'v di^tiui:'uir;iu d laion, 
wh 7 was li-o w:,!]::::;^ l-..- was v.ry' tall and reiaarkably 
Laril:--«»i::e, aad ^\'l;s a;..;.rv.arhiuL: tlieiu rapidly; vcryiiui-di i:a- 
pr« ::-ed hy ];is ri|.|-earance anii laaimer, ihcy Vv'erc regarding 
hin. wvy Ji.-.'cdiy, wiicn as liv. caii-jii^ ar to tliern they ^aw liirn 
ta]:o ().[' JVc;ni Ids lai'nd a id"Ve, J'lid ^L-JOping h>w he irrasped a 
haiivllai of the li.eht ai-al i-cwiy fallen ynow. Tliis {=vrrangc 
m<n"eiaeiit so fully ric^T:] icd tlj«:ir attention, tliat they were 
alni'.'St nnaAvaro of his 1i;i\in;:; ivaih.cd tlieni, v/hen, ^^o^pping 
bef.>re tlie ]:idy, lio very al;'i'::;.(!y ehi_j'ped liis lamd lll!'j.<.! widi 
snow n]»on her nose, anvl b.-ir.m lo rub it vigorously, lit t]:e 
sani" time saying to lier in I'renoli ; '-.Madame, your nose is 
frozen!*^ Ifer atlendant, i:;t- mUkIc^I Jw vdiat at first lie thought 
was intended as a great in-.-ignity to the htdy, w:is ab-nit to re- 
pent it; when he heard the ex]-.K:niilion v/hich aceonij.anied it. 
The "lh::peror >iieh(das, ibr it ^eas he, began to rub l)ri;:kly the 
nc»:S' and f ice C)f tlie hely v, i;h liis li:!i:d iilled with snov,', to re- 
stive, Iw friction, the ]»]'op'er cireuLid^ai of the blood, an<I thus 
])revent tlie grc:it injuiw to the holy's face which tIjc loss of . 
her n>.>s.> would oce:i>ion. }[<.' spoke eneotiragingly to her, and 
cahbig an iitiendaiit 1m' sent f >r his surgec)n, and alter tlie eir- 
cuhi*.i<jn of the hhjud hi h(.'i-f'.ee wiis re-establlslied, she was re- 
turn'..-;! to her {ipuirtnu-nts, where she reeeived every attention, 
])\ iiie lOinperor's orders, an<; in a liltle v>diilc she was entirely 
restored. Xow, why did ilie .linip-.-ror rub her nose and face 
wi*h snow; and why did he take oil* his glove from his hanel 
to perform that ohice ? 

Ft has been long known, that frozen limbs can be restored 
to t!ie;r uonnal condition of healthy vigour by the application 
of snow or pounded ice to the part aifected, when rpiickly 
ruhhed with the liunian hand ; but it is not so well known why 
such an ejibet is thus produced.- Let us essay an explanation 
of it. AVhen a lind) or rncniber is frozen, the circulation of 
^lic blo(vl in it ecu ;es, and the life of the limb or member is 
sur.penJed; and unless its healthy action is Bpcedily restored, 
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in il.is c-tir^.r, !u;.v':. ! <■/ l;<-..; .\ [a < ^j^*;;* ■'._. •■•.^•:.- ; i \ !•■■••-■ 
' • ': lis i;:'C>\\» tl^ -< . ■ I '1. i; '.'. »; ■ I 1;":70 i\ . .il 1^. .1 i:. ^M.' j ^ •. , :- 
'. : iou ;i1rI k;.:S v j' : ' .• L •!;.'> ii to. 

'^i^^tl'i.rni^'.cd ■■ •>. '^l^ l^":'r, Ti-!. - I/..- *: '" ;■ >..-.. . ;^v. ..-. •;. . 
ri'Lt' (.»f <'k''.-' :•:■•■ y. ■■■■;i;.- r;:ii ' ■■ i\-ol\i;.| • . {\ ';• . ■!■ j . - 

ok'iiionts. hi tM:- ••.■;iy a ("-liij-.^n!.! ca?! :« • r^- ; : r::'. ■• i : ► "•.• 
i^Oii^ititncnt :k'M ::ii1 li:i.-\ It ]::)>^ ;i!s() i-';.-h •;:■ .^v;^ h / :-i t-^.. ■.• ', 
that if LU) lU'id a.r! :.'.;;:l!ii<' yiln^io:! Iv <> |»!:ii'-.i i',;ii l\.;; 
Miiion ir^ erii.N-l;';! 1 1. .'•):;. "h t ;'•-• [»:ii''u'tcs Mi'an aniuiii! mc:;:'-!';;:: •. 
or, indord, ot'j'Jiy '■''.'■'^■r ]h)1*mi:s (ri"i]):i:v..:.f). a v-;;!')--. ai .i ■ ; - 
tri"::v is ovolv.'il. '''lii.^ li:-^ h.H'ii i->iiTi>: :-> ] »' I:;;" \\1: li :•:: 
aclds^ln(^ s.>luM./ 1.:-.-:. N .v/, Dr. ^:-)l,;:- ;; i:ir.| a -.r^-. :;...^ 
'^ wiili tlio fX'-'.';>:!- ^' cf O.- si-^iia'-li :•:.•! ■•.'.■;:■.: i!:.: .-. " •'•• 
c::t'^:it of t;:" lii. <"■!:• ■•!'•:. i!»r;::;.\ is ]■;! = ' ^ "^ w : . •; an .:.-..,•.:. 
:::a '.us In:''!, JM:d ''i' (•:■:. r:.::! .-, .v.-rii.jf .\-- 1> ^ly : ;..; . :,. 
staally cxlia!'.)^: :. ■ a id :l'ii<I, . ■ :']■. . \\ : iw" , , ; -. ■ . 
pT^M- rci;ioiis. Tl ■ i ;:^.^ <-;* '!.>• :.:i>^:;! .';•..• i ' : • T i..- • ... 
1)1 (\ve; = u two ;jT'-: > :-:\-i-]('?h'S, : ; ,* c-r-O ..:''::';;(. :J:.d ;'. = ■. 
ai'id, liict'lin;:' (V.ly r.; I'n' iiKMi'^, r.^ .•.::*. . :. d : 'iiL^. i". i." '•. 
]:as :'li'»\vii t^:'tl;!^ jiriMa :"i;;t.'iil i:' '^\/.:"^ ■•-); r"'iMi I . 
ev(>hi:ipii of c-l.Tli-i y. 

^'Tlioldood ina^.-.;!;!.y J^ta;-\e::(r!^a ^ < ^^ : ::r];.N| ::i];; Kn- 
cieU- .1 ou te/d: ['.;;- " ' 'i' :\ ]•':■• -v" •!' a '■ ■' .' " ■ 'i '•''.' .! . ■ ■>: 
a liii^ice projx)!"!!."]! <m' jdiwiliiio hiucd, \.i;Mr. ii i^ c;* :.; > 
small pii.'1'O.s jnid <li;0'i('d iu Vvjit« r, (• <.■ Lir-bn-a ll-ia- . '>- 
taiird is actnady a«-"d lo liJnius |;:i]hm'. 'i'l/.s "ur'aai.^ (ij^-aiL- 
F.t:i!i(;e 13 oxpliiiacd l>y 11 .« fa-V aniiorji'-v' 1 1 y Li^ '■'/:, •! ". 
fdlhoni;"li tla.j l»!i'od in tia vr -.-( U of luo v:ii;-.iv' is ;d,; "^ 
Iroin the trihasia. ]■!■ •■.;)]iar' of s-.dia yo.i. t! <■ i-:'();'."" i'..".-.- -.■ 
secretions of the ti:i:^iKrf ext-jriur lo the c*a.>ii]ai\'s ai\.' .i-. . 1 
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1.:'i.\il v.ri'i )ii, \v-i.iy (!..>^'6 ho e<'i:lMiii;..h' ib-k lor enld water r It 
i- ]»>r;iii>e tiio cm.M A/ater, opi'-^slu-iy rlv.Ttrill^'d to tlie ovur- 
i. :ir.-<l (.lyi^'is c[ir[ \i6C(jV'ci <.'f ]iis l>'>vly, is doiiiaMdod li\' t^o 
i.i ':\]\rt c] lii.-^ iia';ur(.', ulii^l! ]\- ^i;ir..s if, so taat the incroiised 
i.:.':\t d('\-(.'!oj>^'d i>\- twt; c iijini>.;li"ii »)[' those i)pj:):»silo clecirici- 
ti>-- ];i;iy s;iil iii'-:'* «.-?:^ian(l. tlu- L.-.-^c--- hm 1 viscera and lib--_-L*ate 
t:.o\\;u-r theiviVo.a \vhieh, iiiix./d \.*ih tl:o Avatei' iliaiik, 
\\- •;;' ! ej;'ry oil* ik ]/ers|/ira:l-.n il.-' <'X<'e<s of electricity au'l 
re;^-.re tiie l.)K:y lo its uoriiia; c-.\.hii -i. For t]:ls r«.;:<on, 
C'.-M v.\r.'r ill 1;^. ;e (liiajitiliv:^ ^^.=-uM jil-.vrys 1>e pi\ -icriiKMl in 
C'ci.-.*-s of i'eVv-r, i .> carry oil*. ■;::'.• siirpiu^ cltM-tricity, hy tlie 
:.'y^\'']\^\\''\^ io i^Kliu--^, as wr-i as lo suj^j-ly liie jii:iieri,\' f()r 
;..;> v-iV |)._'r.-;»"r:ii.i''ii tliut it \:i iiil'.'ii'led ii sliouhl pi'o-'-.uce. 
\\ :.-:■... - 'liae <:-v aeid ]>atiis, ];y eApiiiidin;^ the pores oi" t!ie 
rlvia, :.a.l th'is | :-^;::.o; lug [-"rs; 'naioii, iir' natural remedies 
].: (• ^"•* o!" r.-\'rr oi' of V!oh/i;: inihinnuaiioa. l'erspir:;tioii, 
tliCi*'. ;" nv', i\:ki\'.'.:\'^ or U'.'id, is the roniedy [or excessive elec- 
t/i:: ii.l':. — aad Ja-t ai the ].":-:;[-ir:itioii is ehher alkahtie or 
acid, ia i:;om> p;.i" *r: "[' tl\e h- -dy >\'iiere ia its natural Btate it 
r-]i<.>u:<l l»e the reverse, ouglit li;e p'.:ysi.'iau to 1)0 able to diag- 
no.-e la.e cattses oi' t'ais ahiionnal c».>ndttion, and to restore tlie 
eieetrieiJ e^piilibriuia in the sysieui. 

T;ie Si-::es are oj-po-./.tely cl O'.-tri Si 'd— hence their mtitual ut- 
n-iie^iou i\.c e.i. !i oi'iei'. >^J^7 idve them tJie sairie electricities, 
; :.■! :;.aruai ;..-.>. odoa in:;H--LiaUy resuUs. Let us ponder 
[;.v!i:i^> on t'as h.'lgv-ct. E\'L:'y one niust liave <)].)served in the 
pres.T <'[' this country, ahnost (h.ily, ;ind in e^.^Jry part ».»f it, 
;.•■(•• .':nis oi' tlie nuj.it; outrag:,^-v)Us, crtu-1, trad in some cnsos of 
v]hvi;>!!ieal atue.'h.s oi' niea iir.,>u v/om;.'a, ;i!i(l occasionally of 
v.'.'iaen :ip"n i I'.-n, <rcner:ihy wlien th<-y hore toward, each 
o'.i.i-r th" rrU'-tiv>n of InislKirifl ira-l wife. Wdien they have been 
ih >t .a-.ouainted with each oth- i% tii-.-ir eb-eVricities being «'Ppo- 
:.ive, til -y wrre mu; ually atlract^-u to each (-iher, their ac']u:iint- 
ance g'rew inlo estooni, and rij^:«.-nc<l into aifection an(l love, 
:.iA l:; 'V beci^iii^^ man and wife. Tiio Jinimal system develops 
electricity, ni;igau i-iu iind heat in its lunctional actions — the 
ici nd of eleenicity and nuignetisin are dependent upon the 
habits of life, tlie diet, thcoceapation and association of tlie indi 
vidiud. AVheu these are similar similar electric and magnetic 
Conditions of the l>ody will result. It lais l^een shown that the 
ncu'aiise or masculine electriciiy of the man is reversed, and 
becomes j)C^siti\',e like that of tiie woman under the excitement 
of alcoholic stiiiiuiants — in other words, for the lime being, 
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Ti(.> illustration. 
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of its dependence u 
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viU illustrate bv a commou example, W»; ^7ili _iip[u _ 

IK 





till.- «l)r< 



12:1 

tl.r.r 1' ' /^(':i-on ibr n pro^lii'fioTi witli the domestic c<">w lia^ 
ar:\i.''i: \-:, : ^ Jit ]):\>! ni'O, aiid iin<'<^ii>oiouH of the eliunire iii 
'. -i*.'-";; 'i;;' •:. \v]/i--li i>-; ;i1)oiit to ]i:i|>|u'ii. Si;<l(leii1y, there 
Ir.;:;)!- ;■',■'.• -'ivi'Ti out froiii li«'r ho^ly a strona* e11]u\ ii^in — it 
F'-i'i-"'Ki:V-- h'T nii'l iieooin|»:t!iic.^ hd* in evv-ry •inoveMii.-.nt. It 
fj":^ til.' ;-t' lo^jtlnTo near lii-r — ^v:l■i.":l I'V the wind it i- « .^rried 
t ■ a u'r.';.r di.-.anee. A uiih' or lu.?'-.^ to tlie leewai-d of the 
c« ^v. n If.ll i< ■'.'.. ••lin'( aruoii'^^ a lunnln.-d <'ows, in tli<.- ]i:i.-.ture 
: ;••'•: /.ii;,r '[niotly h<.-. is oh^'rviMi id turn his hi-ad ■'•A'ards 
i]ir<'<'! i^>!i iVv)'ji Avlii-'h tli" win'! i.- r()]iiin<i:. It nii'i^l^s tlie 
i;; ;!••.!< h of- tlio iJilluviuni : ln' turns quichly around 
war.H ••!i" wind, rais«;:^. ]iis lu;i.! hi ■;h above his l^.-ly and 
•:\\s a 1>:! :• in -pirat ;'»?i ()f aii'. if^- i^'cv^^niz^'S t]!i'.{V-:;-;'anee. 
I ' - 1 » ]u:\ ji.; inNiiaii'n. I [(• .-'•!.; (>[\; u\ a ra]")id w:i k iii-tlie 
iVi! ■.■•{ "'n '■ '-ii wliich the win'd is ^Miniii'^: then hv 'i-ii-'lcuUB 
•■:'.- I-:-..- > iii ) a ta^^t lrt»t, an.], ns th<' \\'('l<'')n)e pcrl'unir, iiK-reases 
i: -Ir*;!::' 'i, li*; hr.:aks jnt>> a !:'alK>|), an*! tliou int-» a full 
r'ln. A ''< :i';'.\ a lr.ii'''i<n% in1'v.'r\'<SH?s ; raisinij; biniself fu Iiis 
i.:'i 1 h-'L']- hv ilii'ows his tbr^'haiid on x]\k! fence and h -^/aks it 
l<"' 'l;r iri'oi.in'h ivcni'v/iir;' liis s|>-.m.'.[ lie arrives in tin.' fii-hl in 
wl/i-h th' r'>\v is (juietiy ij::ra::iii r- — :Mnon:i; a thousand rows. 
II >■ folloNvs tli'i fraixrancr viir^'clly t''> tlie ohjeet of ])']■■ vis-it. 
IS^nw, '.•..\;:Lt <i:«s thi> liaste nieuny Why (b^i^-s he leav^'liis own 
pa-tur<\ a lailj or more away, to ru<h witli such sj'oed to 
oilier vA Is ? Becanse a new life is to he developed, and the 
in<.;ispv ns:;.i!e elements of it are Ijeat, electi'i'-ily ami mag- 
ne;i:>m. Tii ' ex^'ndse of his mnsd'-s in runnin^o; has ];i';/duced 
fri'. lion, iVi-.-iion has deveh>[)ed electricity, positive, A\Iiich de- 
initnd:^ n(i;Miive' ('li,'etri<-ity tVom increased inspiration, of the 
aliiio-j !)••]■;'. llis ima<;ination lias been excited ])y the pun- 
i".']}cy .')t' til".' .^-rateful aroma he has l>reathe(L lie arrives at 
i.r.- <;o^v, =!!-av.s a InU'^x inspiration, lie]:.-; her on the ne<'!c with 
lii^ r"'- ..-li ;- nrue, and u[)on her loins, and \nake3 an eifort, as 
d'Uiilcr *< siiid to have d*»ne to Fairt^pa, after erossini^ the ]>o3- 
■]»;;orn-. The eow recedes from him, and he is disap[)oiyited — 
shf 's n-.i ready. A'_u'ain and a;rain he pr<;iiers his devotion — 
sii"'! ]-<'h'ci-. '1. The cow, in the meantime, recedes from hiui a 
fev ]'acc<, rind l.)eii'ins a;r:dn to ii*raze. Every moment, how- 
ever, h' )• mit'irity of passion is a]i[)roachin<^, the cireuhition 
of lici* hh.xMJ .inci'eases, siimuhated hy his ])roxiinity and the 
Ofh'Ui' <riv-n out tVom liis body. .1 Teat and electricity in licr 
])o<\v ai'c <h'\('loped by a <iuickencd circulation, and A\'lien the 
i!i>iinci (>[* jier nature has been fully aroused she communi- 
cates to him, in a mysterious way, her reaeliuess to reeeive, in 
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fr,^^]!,.!-, ..■'.: ;i).,iivi' (.<" IIm'. iM'l"-»t ]>i!-'1, yl].* S::tr ^ . T "l! r , ill- to 
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tijL' (.-I'.-^v Hiswla;^^ tn !!:■• U c'\', w'l'.'h '■: :"> h 
TcKil ?! -iv, -l^yl.ls 1. r i..:.:' ; )V ■• .' ■!• " :: . :'' 
tiiii^'s! 'i-r.-i'l, llic' i-io' i -:. ' . ; ]•:••..::!.>, vh: : ii..- • -;.■ 
inuscl - |ir.Ml.;]''i:i;/; fri<;M'- y :■": 1 • N-JiW/y • 1 ■[.' *;.. 
aul h;-..!, I.) \ li/.ilizL! lihj (;\'n !i i:i ihs i:ayro^iiaLiv/ii. 

Til-' wi!-h« VM-uirL'S tin-' ■ i--rt. rs-.fai h".: \-^. 
in sj..Ti:..' (!-:'::-nHN^ ar-:i':.: ' • -^ v ,:V', ' ' ■: ^ ;. 
(loLCPv'' :•!' 'H'^'i ri'-iiy, IT. '/'•<•■' ;:a .:■]■; h..'a! -s .: i'o : 
iiiipi\- j;iia:''- 1 !ic ()\'nm ct" :!.■• i' la'.! ', 

I li:i-\ bi'iMi or<'(lil)1y ii!i'.»!*n>iMl l-y a. \'i'ry i»^'''!! 
v.'lio V.-- • f -r naniy yrar- 4-^; •."•:"'■.■ 1 ii' ih;' \' 'a.' " ' 
^:^.ai:h=-:-'' Pa=: lie '.^Vaii aa-l' A aM rai's-i >;. s , ] • ■ ■ v- ' .i-^is- 
i:i'j: I'a" \' !'alcs <.;r t.h'j coa -J .>i' An ■; ;\;!:a ]'• • !» . .: i..---!;|> 
pi]rsi;-.l aad ('.llylUlV-'l Jl l;::";:^ Sl.^-.. ! ■,■. '.i;;'.' i!a ;;i " • ' » ])ar- 
l\'> (►!' ')il. That whiMi lira sirav Iv v\'n ih-.' '•■:':• -a ■ • w oait 
down '.•. iili ij;roat vol()city, <'ar!*yiii;.c A\ith liii') aai i.aah-nse 
laiiL^-ih o!" line, and thai. h«'!'a^'.' ln' ai'oso a:;ain !■> ll >' ■ 'I'l-aa' 
'• to hlo.-.- " ,>:f(' /' /'/r '//''/ ///•'/'/'/-//. •. '• //^'./'-'/r.-- '■/ /■ ■ ^/ '■ ■ /'■■,',,. 
n'jii>i.l<r 1:. d i-hipsod, w!;irh Ja t" pi'-'Vcs tlail ii is i:'.»l ]!• • ■ -^aiy 
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\r.i>c(\ ^:i IIk' ;\];i;r.:!l inaeliitio by u i.u'A which 
:i liio lir:iiii io liij liiasclL-.s." 



Tl:v' .-.Mri;; " :i of n i:iiis;'h- IS |.ro^lucr(I l)y an oh v'fric enr- 
i\"]:l ' {■ •••;.■' !-. .-1. The rxti.-nsitwi uf it is ()(x'a>".t")]K'(l hy 
allot!, r ■.•;:rrr;-.l ..L' 0|)j),)siti' cleclricily. T:i(jse.ah.eni:.ic luree.j, 
aj.^^.r..-! I) i\^ liHisrl'.'S 'of iiii anii.ial, kuc-p ih<.'!:i in lioalrliy 
.:.xerrh-.-. :rr' •'>• ■asi<ui all th^^ir iao^'v'iiioiits, wlit'tlh.-r \'c]iiiitavy 
ti:^ ^hr<'<-^'i ' \' J.-* v/ill, or iiiv..!:ii:tarv as indi'iicii'h.nt (jf it. 
WhciL [\ I ■]/ "... •liOrclbiv, is i:ii!:i'-rs.'(l in water, ]-:ir::/iilL.r:y 
ill s<. . ^.■... •', \ • i^ apt t;) h*' «h^ »v/:i-j1 : for the ]> si-.ixe ch.'c- 
tririt\- wh.^h •'■.)ws iroin the iaij-iior to the exw ri.>r (»f his 
Diusr'^ .-, -.:: •:; . ::.i: ti:e:n, i-^ e;;r:"i'^l oil:' rapidly Ia' ti;-- i^oirativo 
ckciri. '. \ vi !;v- \v;::er in wLhh 1:0 is i::':ixiersc(h l^■avil;Lf tho 
neir-'i^" • ' i.--^:" i'y howiii;; fV« ;:i t!. ' brain to the ii-usrles, to 
eont:'::- : i!:; iii oi craiajjs, wliieh lie is ii<")t able to overeoiae. as 
ho ha -.J.-; :!:'j p'Wer to (txtL-iel his liiijl.JS by tlie ose-ii[! ' uf liis 
j)Ositi\^- r^vLSjhby into the ^v::U :'. Tliis is the cans-j of t!io 
fre«[;:' •:" 'h':>\\':!ii?r ^-f pii'soa-': ^v^n tho best swiiuiaers are 
6oni' • '••I'.-:- (]:'<'.". :k-<1 fi"o:ii t]i\6 eaa.-o. The Creator h.:is pro- 
vided a ri'Vn:-^!'.' agaiii>t this I -s ^ of ])OHitivc electricity i.:i 
aqiui'ic hh'ds ; eovv-red with doww and nutsido feaihers, they 
seer'. ■■■ a corir:,]!! oily 'i^udtcr with Avhieh these birls, pane- 
turiiK'* whh tl^'.'ir bills the vesi-'-les coiitaiiiiiii; it on tlie surtace 
of their h:..(lirs, and iiliini!; their bids with it, aiio'.id tlieir 
featliv: -, r . ii-ii'ViLiji' theia ini[>v'iietrah]e ])y the water in wliicdi 
they \'-'nn aa i ihus they retain not oidy their oh-'-irieities 
l)ut ii'-'> ihe \^('::^<r^iuy teniperaluro of their boihcs v>l:ieh the 
union c^t t!ie;-e elee-ricities in t];.;lr l>odies develops. The 
worni!^ of (h(j >-. n.h Sra Ir-hinds, in the raciiic Ocea;., liaving 
taken '•■].■' hiir. n'oin tlieso lards, \.'i:liOut coiinprehcndn::g its 
reasfj'i, wh.-n vh-.y /j!;o t'> swim aa^'int their bod.ies'vrith palm 
or vr-r .;.a;t <■■!,.. nd ];ohlly ].)::!:;.je into tlie sc^a, swii.-.niin:^ a 
niih- '• ■■'■■'! f;;. breakers v>-hie]i .-arrauid their island lionies, 
and u . ;■; w:.'; rlieni a jtiee-e o[' h.-)-L'd^ suilieient to b^ar their 
wei^i::!\. ai v.e.i-'h Un-y vnonnt, aiid'then standing- on tho 
board, -n one^.:*. "t, bahuieing t!nir l>odies upon it, the)' allow 
the i;:-n.e;:-e lohers fiN.)]n t'ae oeean to bear them with great 
rapi'h.; . -• :! e ';)rvakers, wliero thrown from their boards by 
the v; ienee oT tlieir motion thoyswim to the siiore, repeating 
in this mar. nor their sport for hours, defying cramps, pre- 
serviu^-; tlieir eh,*etrieities, retaining the natural heat of their 
bodies, -li.'l re\-..iling in the joyous cxeitement of their danger- 
ous sp-.:is. Tliis praetiee of tho South Sea, Ishuaha-s, it i:^ 
said, has bi-eii recently imitated by the English Captain AW-bb, 
in his successful attem[)t to swim across the Straits of Dover, 



uro vi nny Vi 







and tho ca£iscK|at)iit redact 






Tl 



^conversation witU Ofirviaii. 

KnowkHic;:^^ ol:' the human 

^iou« liihl dhplnji'il th« 

«a» part»* of tho hiitnai» 
V:, hut that n 



v 






food, mount ray horso, and ridy rii[ 



^^y 



roquired r<)uow«d iiwinrntiuu ot atmo>«plicnc air, uugauvcly 



■ 


1 


^^^^^^^^^^r n ^^^^^^^^^H 


■ 


^^B 


■ 


^^^^^^Hf" ^^^^1 




^^^^^' 






>d ■ 


^^^^^^^ 


9 


B^mBWIni^ .... .... 


id ■ 


H 




\t. If any 


A ■ 

1 uath H 


^^^^B ^ '^^ 


tV wwfif nf men, >Tn?^ Inft, n^ r^ 


OS ■ 


^^^^ 






■ 


^^^^L 

^^E^ 








^^^^_ 




...v-i f" . ^. 4 , , r * 


■ 


■ 




rt^ at the a>r^ i?i 


1 ^^^H 


H 




they d- 

1 . * r 




^^^^^ 4." 




t>u ia t 


H 


^H 




1; no 1' 


'^S I 


^H- 




J lllBtlif 


■ 


^^^^H 




.'l^Aiiit ,,,,,, ,....,,.....,.., .... 


.!»-> ■ 


^^^H 




ui^ and tln^v prac<Jed lo li 


ill ■ 


^^^^H 




''-rrKli«; ^*^ ' 


H 


^^H 




1 )»v tl». 


7 ■ 


^^^f 






in ■ 


^^^^^^^ 




ey beoome amiable . 


m1 ^H 


^^^H 




i'jctin^ ^^Ics en/am /cr/r't.. 


^^^1 


^^^^m 




1 our times, from tlie overwoctf 


1 


^^^n i 


1. Ml ' 


'ichisli- ' ^' ■ M3 cries jl i:- 


^^H 


^K/y little 


OUi 


.,: thoy d it. 


^1 


^^^H Thid poniislimoiit is also well adapted to tTic tifltrH 


nTTTTlfQI ^1 


^ ttnini 


III, if we are to btjIiGvc a statenicnt r 


■ 


^^^h 


,. T..,m1 


'^n newspapers. It soems t1 


H 


^^^^H 




a (ew yenrs past, had n> 


ul ■ 


^^^K 


tjkiiient 


with the cat-o'-iiiiie-taiU at a wm;^.| 


m 


B^ 






■ 



129 



c^rtnin class nf oHm^nJilflj wlia«o cr iVnnii linfl l>Af»nmA nTarTnin^Iy 

II ■ ■ ' ■■ 

ceased lo uxit&t Let ot tier people ptulit by iho example. 

It is romarfcahle that throe mieh eminent men as Solomon, 

NicliohiH I, of RuHHia, ainl Napalcoti Conaprirte^ e! ^^ -^cli 

HEX? in 11 difforont %vny the ]>owurB of eiectrici ty en y, 

*M! nowiTg tht.ry wero <! -l^. 

Mi^Uio wilfnl capriecii of * J, 

viii^ tlio etiects of froat l>itos, and Nuj>mU»oii 

■^ .1 to health, each by the evolution of elccti-uity. 

turn now to tho fonrth' class of vertebrate animafs^ 

rul rule live 3a the water, and proraiaL-rit iu 

'M'R, <* A fi^h br€»athps by moann of it^ cnlla, 

'■ ■ ^ ■ ^t- 

at may have hom\ evolved by its muscles in its moticms* 
m leaves the fish in a condition of negative electricity^ like 
that of the water iu which it lives, and havings hat one ttlcc* 
-old blooded — warm blooded atiinjala havin^M heir 
-d by the union or conjunction of opposite 
**Fisli are nearly insensible to pain, from the 
, ' m all pain in animals results from a disturbance 
ctncal equilibrium of their bodies. ** The tempera- 
sh is only 2° warmer than that of the water in which 
They have small. brainS iu cotuparisun to the size 
rubly smaller in proportion than they 
]:C* This flccourils fur their insi.ri?Ji» 
, " but the nerves commun5c4itin<^ with the braia, 
£. i.ii^-. in fiiih proportionately as in either birds or mam» 
aallJU The «cn^c3 of eii/ht and hearing are well developed 
" * II and taste, particularly iliat 

em to their food. This senpe 
'en, more wu tlmn in many other animals, and tbu 
u. i voiig smelling baits are so successful in fishing/' 

Fi-^h nro remarkably fecund. There is nothing in the 

animal world that can be compared v/ith them, unless it be 

'3 of insects. The codfish yichlfl its Cjy^j^s iji 

ii*a sturgeon have been taken seven milliuni* of 

r produc<--s ' rel 

i so on. TV)' ^ ., ^ ^ ihe 

e male fish, just rot away iu tlie sen, and never come 

alh anil are of no mine erieept i>erhap3 aa food to 

b lor animals of the deep. 



now 

ne'ralitm. It is riiiti wonderlully t 

..... life of li-i' *^ -■ ^-"-^ iriveii n^" r/ri, ^,,,, , ^ 

the artificiul m of tl • f lifeh, 1 

from tht'ir I ^au^Ai iw ' luo 

milt of the I i indepei. 

.0 priMciple of il^h life which brin^H the innlo nml ftimnlo 

" at the por'Kid of ^ 4 ib iinl 

iriro Siipptrscd that U ih) 111 

ehoals till they are jil^oiit tt> perform tho graiidest ar 
their nature, and that till then each aulnml Uvcb ekj.. 
and individnal life-; hut this doe^ not suggest tho attraction 
which hrings theoi into thia assoeiatioii, 

I will venture upon im explanation. Their yi-Aiiri,L 
llicm that their eg!JfL4, when ready to b.e.dlseliar£rei froi 

' ' d* posited in ^vacnRT w; in 

iiiialiy ewim. ILmng but * ho 

live, widch u tho sumo tt** that in which they |i irj- 

on of their eg^^^B conld tjdie pUioe if duly v od 

I the milt of the nialo llnh in mid ocean, but at by 

the Wflrmer water of rivers at their sources, • -U^ or 

l>ny^ Bheltered from the waves of the sea^ w \ their 

>ws vegetable food is aUva^'s growing at tho I for 

„ -iipport of the young fry, when they shall 1" jJ, 

they haateti in immense elionls for mutual prot*. >ni 

thciT enemies, to these lyincfdu places, where the «:l - lu n>o 

of the female^ and the milt ot the male are CfintiL''uously 

d * ' " > rocks or in t^ ' ' 

1 I'y of the warm 

tintiul aotina of eurdight upon tlu» rocks and stand on the 
K,.fr,>iii (,f the shallow waters iu whieh tlie ogg& of the fi^b 
been dof)f»Bited, as well as upon the egpa themselves 
jTunu; in contact with the n< : ' ' electrl'' ' fill 

milt evolvca boat, and with it ism, aii le 

the young fry-are fully dcvelopud, viviiied by. fits 

of life, breaking the outer mombruno or shell ot n* 

lainuig theoi, already distended atnl thinned by t t.h 

of the embryo within^ emerging into full life into th^^^ 1. m m.^tut 
where they are to have their being. Ofcour.se, tliC liatcldng 
of tho egge; offish ie not uniform as to time in dilfen *_^9, 

i^ome requiring a longer period than others to : 'ic 

maturity of tlieir dcvcdopmeut 

Ilcro wo have a remarkable illustration of the producuun of 



131 

!ilb hj oloctricltj nm\ magnetism, outsUo of the bo<Uoi=i of tbo 

fKireiit fi.sh ; wUilo porlmps in almr»st *jVK'vy other cluss of animal 
ifo it 18 dov'olopoil wUliiii the body uf the fumjilcs after improsr- 
nation by the mule animal, eliowuig most conclusively that tbcFo 
impondornhleB uro always pre.^out as well at the conimence- 
ftnent of lifo as during ita continimnco, whilu it hii3 liucn 
iQinonstrated timo and aiijain, that wbLitovor deureiscs tlic w 
rifw of aa auiinal dimiuiHhea also tho ovideuce of the ulec- 
rioity within it, until after death it cooaos altogether, Aro \\m 
r ' " -^t, therefore, in concluding that olectncitj, maptTicfism, 
t aro, in certain rulatxous to each other, elemoutd of 
evi^ry life? 

Oxy^cu crafl is a supporter of combustion, as it also ia of lifo, 
v^iTcli m t;ict 19 ono form of combustion. It in nc;:!^alivcly 
^d, and it is bocauso it is so clectrilied that it supports 
. :i Liiuand combustion. L'Bt Tia illastrato ihit^. The atmoa- 
plion^, composed of nitrogen and oxygen ga^cB for tlie taa$t 
j^jirt, wi ' ' " ^t admixture of other gase s a:id watery vapour, 
bf^:h ' Vms a largo porUvm of oxvgen gaa, U neg.i- 

cctrilied. Wood, coal, and vegotablo fiubatau^iOe*, in a 
',.. , ,0, are positively electr.liod. Now when we havo on \ 
oar heartka wood aa fuel, and from the condition of the wood \ 
well a^ that ol the atmcsphqre the combustion of tUcwooil \ 
fliow and ^In^r^j^i^h, wo apply a pair of belIow3 to liastcn it 
1 ation of this use of the bellows ia, that it 

I , 1 gus into contact with the dUghtly kindled 

wood than tic atmo'^pUcro naturally furnishes, and hence tho 
.combustion U quickened. This is trnc, but it alr,o brings 
Boeiated with the oxygen gaa its negative electricity, which 
into union witli tlio poaitivo olectrieity of the fire atid 
d tdroady elightly heated, produces increased heat, 
>ual oxygen gaa thuii supplied nouriidiea into 
,1,,,.,-, .„ 1 - liro h properly kiudlcd. rotasslum thrown 
ato a veeael of oxygen gas, bursts into tbo moat brilliant 
Ff *'"^' from tho eamo cause, the potassium being positively 
d In ^ high degree and so it i^, but in a Ic.iser degree, 
Witli Liio other mctalloida. 

I- Mo tlic i»on-producing and non-conducting powers* 

of I y by tatty or oleas^incus Bubatrmces, a very remark- 

able fact haa been developed m relation to the human family. 

It )ias for a long time been observed that In countries where 
dtho sngar cane luis been culllvated, and where sugar has been 



luanufacttirod from ita c 1 juice, 

Tr ..,„!?.., If growonori' ' ^'" ' 

.'c of tUo i y{ 

i: rum thin food, Uice ir- 

^y JMi envelop of fat, *i ng 

TLifi fat is ari mi! urn' \o 

■---. rricity, wLic'b ih .. > nrr ,,r M 

be d^ ' Umiqj^ Ihoso Iiiboiin 

creativi', ;uui ;ua ilicir lub<mr was v s- 

eity for a now ^najg of lahuurcr-^ q\ * cv 
carnu urtt: ^ on sagar plaiitationt?. Tliii* fuut, iu Mugar 
produciri;: ies, has" kept alive ami continnod tho n. rrro 

Blavtf tradu to this day — and where it has buen abof i 

tho cuolio trade eubBtituted for it, the same r^-- a, 

Ko womuu aro sent to tho plantationa vnth il >r 

ih*)y become like nei^roes, virtually • the 



abt^enec of iheir eloctricity. So that wr 



the 



lo^a of clcctriolty in the producers .>f suirur the great nbi!«tacle 
to the abcjlition iif Bhivory fur so l«»Tiij^a time in the Britidli 
Wo^t Indies, and at the present momont iu tlio Spaniali btauda, 
ia Brazil, and clacwhero aa it exiata. 

The same deteriorating inQucneos upon tlieir or n 

from fatue^s, in other |»urtioTi8 uf tho human raee. In 

ninnus parts of tho world, preventing the de- of 

thi^ir electricity and mai^netism. by which ml 

fiinetiona are impaired, ana their intellectual fa^ ly 

weakened. The ERqnimaux, Fins, Laps,iuidall ►^,.^..11..^,..^ of 
liii^h northern climatea, recpiirim]^ a fatty and carbon aceoua 
f '" ' ^L'& of thirt '-M r ^'\ - • :" , T*Q 

d romarkahl -o 

opposed to an increaf30 of population, and wbo 1- 

jonctinu to the Tatriarclia of '*goin^ farth, nn/ ^ 

replenishing the earth," should eeleet for their < 
life tho fattest persons of the opposite sex thai ll^tij* ^un umi^ 
and they will be rewarded by an immetme reductiim in thoir 
household iind • ■■^ when cr^ 

those of their nei^. j to bo of a 

In connection with this Bubjecfc of continuing o Bpe( : 

aninml, I may mcntiou that in Europe, a« well n9 in tlii« 
country, a very mistaken notion f-'^-'- as to tlic b<* "" * '-" fst 
tr!»ich young cattle shouM be 'ed. The 1 l? 

idea is thai heifers srhonld !iOt L^ ; " ^ S 

epriug before they aro four years old, n- 
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sylvania thoy are not taxable before thoy have attained that 
age, Kow, this is a fallacy, aa I have abundantly tc^stcd dur- 
ing tl»o la^t iwunty years. I havo thought tliat tiatqro was the 
bes^ 11 such ciiacjj, and accordingly, as my an imaU are 

ulw i carod for, my heifcn arc BtifHi:icntly duvulnpcd 

and matured when nine moatha old to receive tlio maflculino 
imprt^gnation, and to undrfgo, aftervrards, a liealthy gestation, 
and to produce their young when about eighteen montb« old. 
By my syrttom of breedin^% there ia a saving in the expense of 
8Upportin?x young heifera during two yejirs and a lialf over the 
common method. My herd of cows thns produced will com- 
pare favorably in aize, produce of milk, cream and butter, and 
nealthfahicsa with any herd of similar numbers of cowa in tbia 
country. I do not remember to have had a sick cow or heifer 
duriut^ the hwt twenty years. But I have exceeded even thia 
early propiiLCHtinn n{ tlKJr sproien. Last year a 3'oung heifer 
of mine, only four ni«'Milu^ obi, manifei^ting a dc.^ire tor copn* 
lation, wa>^ permitted to receive fbo male impcegfnxtion. Hhe 
duly conceived, and before she was fourteen rnontlis ohl she 
bore a healthy male calf. The heifer herself, apparently, was 
not incummoded by the event, and continued to enjoy excel- 
lent health; and some bix weeks after iho birth of her calf she 
in received th^t male impregnation. This heifer was reared 
under the stimulating inlluence of tlie agsociated blue and 
plain glas^, which had hastened its development three ycara 
d a half. Now% apply thi« discovery to the rearing of do- 
efttic animal^i throughout the w^^rld, and begin to eatimato 
t' ' elit to mankind to bo derived from the reduced ex- 
I ti producing them and the great guiu thut will result 

m increasing the number of animals to be raised in aiiy given 
period i>f time, and some faint idea may be formed of the great 
vulne of thi« discovery in thhi Bingle branch of human in- 
dustry* 

A wide-spread error i!i agriculture exists in Europe, as well 
S9 in tliis country, and liat* even been maintained in books of 
Bcieuiie, It is ** that underneath large trees vegetation droops 
%Ui\ lai^ ' ' . even when tlio shade ia not very intense," 
Some y I had occasion to plough up the sod which 

:)vered a Buxall orchard of apple and cl^'stnut trees on ruy 
All the trees were old and large. I caused the Held to 
bo well numured, even to the bottom of the trunks of all the 
recs. When the ground was well broken up, I directed my 
rmor to mark out di'ilis for sugar beets, and to plant the seed 
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a^ il^^V ^'^^<^ : '' W 1 

Jv' - grows nndcr \ 

tL... : ..^. ...anisach a Btaki.. . . ., : .u ,.... 
tlimk it to be well fuuiuluil. I hnd soeii tx>a msiu ^, 

rackerg and brnniMes growing Inxiiriuntly under trech .j ^ 
tlii3 rtinntry to attach any credonfo to it. '*^l>o as I tell 
pi ~ ' tlio trees, and leave tlic roi^ult t- 

Cii irmer vvavi so mucIiastoiindMl l>vv') 

coiisitlered my foolieli directions, thut ho went < 
forniera who wore |ilunting their seed in neighlKM.t -.,_ .m ,w^, 
mid told them of tho absurd directions I hud given hirn, lii 
tl ' ' ' ' 'nicighbourly kindnces, they cm lO 

to n tlje Bulguct of fjirining, ** Y \s 

lis,'' Buid (?ne ul tliem to rac, 'Hhat you have told him iu plant 
pugar beet eeed close to the trunku of your lag iihesthnt trrr'«. 
Wo huvo come over to tell you, wliat vou may not k it 

no plant will g:row under the fthaxh? of trees, ntifl ' ^..ki 

ion from ut tempting to muke thctn crow thcr e 

een ftirTiiing 25ye;irB, and our fathers ocforeuB all i \ 

and we liave never heard of ench a lliing a^ plant :i 

crop ntider the ehiide of trees. Prny don^t try it," 1 
tlicin for their solicitude, but told them that " it wa8 ui. ..*,. . i- 
inent; if it should fail, thelo&s of a few Reed and a little l;ii>our 
were all that would lie involved in it; and if i ' ' ' "* 

it wouUi exi>lo(ie and banish a very mi^^chiev' 
fallacy in ai^riculturo; little harm \va% to be nyui % 

it." The tirmer finding mo determined, Baid, • _ . _ 
men from Iho city, come info the count rj*, buy land, 
CiXpensivo buildings, parchaHu hi^h priced stock of all 1 
and every nt-w funtjflea tool or labour saving nm^'hinu. I' 
fldvertii>ed, hiro people and ^o to wcirk, and t^ a 

farmers; but I have nevur known otio of you i n 

Ilia expenaea out of hia farming. You hxnl all much 
a3 your neigliboura do than strike out into new ] 
Eaid to bim, "your rebuke is just, and what ycpu 
douVit true; I acknowledu'e it to be triiu In my caBe. i uuuw 
Tcry little of anything, but 1 cnld r^j^t tl'rrtk fnr a mornent of 
talcing up the time of my farT r^ 

Low to manaj2;e my farm ; I tn 

taxing their neiglibourly kimlncss, and thi« c 
mine 18 one of my early k\^.sons in farming,'* ^ 



good people took their leave, and my beet se<xl 
aecoruing to my directions, lu due time they 
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and hc^n to ^row, and to the surprise of my fermer the 
plant?* 318 tlioy fifrow boenmo stronger and turgor at the bottom 
of the trunks of tbo liiri:feHt treses tbaii tliu otlitT plantn were 
in the opon flpanos \n othor parts of the fit^Uh This tlifluR^nce 
coidinueil to hicrc^tiHO as the gL*u>ion advimeud, ainl wbuTi tho 
time had arrived for gathering tlitimj the greatest rontra-it 
was |)ercq)tiblu botwctcn those tliat had gro%vu under the 
KHmde of tlie trees, evrtj (»f the largos^t, and those which had 
grown in the open sunlight. 

At this time the Bnmcldnn tu i^rnljonrs wii) ijud visited rin- 
in the previous spring to ridviwo me against [ihinting my seed 
under the shade of the trees, were gatherintf their autumn 
cropH in the a<ljaeent. tiehlfl. I wont over to tliera and asked 
them if they wouhl like to eeo my beet crop, nnd on their ex- 
preBsing a desire to see it, I incited them to accompany me, 
and we proceeded to tho fiekh On our way I asked them 
wher»j tijey tliought tho best beets wouhl be found. **Inthe 
open 6unlight to be sunt/' was the answer; ** nothing ever 
pgrowtt under the nhade of trees !" I made no reply, and soon 
after we entered the field. As we parsed along I was amused 
at the itRtonit^hment depleted on their coimtenances as they 
examined the beets? in diiFercnt parts of the field. Presently 
one of them, nudging another, said in a low voice ; ** George, 
did you ever bcc any thing like that before? why, there are no 
beets in the Bunlight, and the big ones are under the treesu" 
This was the faet; the plants in the 8unlight were few. Beat* 
tered and spindling in their gTo\vi;h, having a long slender 
taproot and were valuoleaa for food, while there was a 
luxuriant growth under the trees of largo sized and exeellent 
qaality. After examining attentively the whole field, and 
(leclnring that they had never seen or heard of tho like, and 
would not have believed it had they not seen it them.selveSi 
they came to me and asked mo if I could explain bo imheard 
of a phenomenon* I replied, " you know 1 am from tho city, 
how then can I bo expected to know tmything about farming? 
If you who liave been farmers all your lives, and your lUthera 
before you the name, cannot explain this why Bliould you ex- 
pect me who have no experience in farming, being frum the 
city, to do it? I know notliing about it, but I will tell you 
what I think. I wiH illustrate my meaning by an example : 
BUppoiB you Bhouhl take two men, both healthy, strong and 
vigor- Hi^, and both very hungry — one of Ihcm is six feet tall 
Laud viuT broad and museuhir— the other man ia five feet tnx 
tlucheu h\j]u and ulbo mudculan fciuppoao you place them at a 
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tablo and put before them food enfBciont only for ono man of 
avern^o size und »trengtb,and tell flicm to eat> bowmnch of 
tb ^ ; Jo you tbink the lirtb^ man wntjld get V " 'WoW, I 

gi. a griiut ileal of if/' mu\ one of tlio men; to wlnoJi the 

Otbi'r>«a«e*entefI. ''NoWj^uiiposeyoubadjiutoiitbetuliloeriongh 
food for both, would they not rise from the table refreshed 
and reiD^gorated, and ready for their work?" I Raid to them. 
<« Well, yes, I Bbould think'^ so;'* was tbeir answer. "Now,^* 
said I to them ; *' the first suppofiition ilhiatratea yonr moda 
of farming. Yoii manure your hand lightly, furnipl " ' -d 
enough only for your crop, and nothing for your bun ^ -^, 
if you Bbould liapjX'u to have any npon your land. The 
treeg, neglected and hungry, take all the food -within roach of 
their roots, and nothing grows, therefore, under their sluido— 
hence your proverb that plants will not grow underneath Iha 
Bhado of large trees even when it is not verj' intense. In 
my experiment I had placed BufBcient fnod before the 
Urge trees, and tlie amall phmts. The tree digeBts ita food, 
and can take no more food at a given time than can any 
animal, relatively — consequently what is left over after feeding 
the tree goes to feed the email j^lnnts and it also gets its fill 
of nutrition, bo that both tbrivu and grow healthfully. Now^ 
there is another reason why small platits should grow bettor 
and faster under the shade of large trees than anywluu-e else, 
and it 19 this. The dew late in the aftemoou begins to settle 
upon the leaves of plants under ihcs syiado of trees an hour or 
more before it doea out in the eunligbt, and in the morning, 
after the Bun haa risen, the shade of the trees proteL-ts the 
plants under them from losing the dew upon them by evapora* 
tion till ten o*clock, A. iL So that the plantii under tho 
shade of the trees have the advantage of four or more hours 
of moisture, in the dew that rests upon them, than other plants 
in the sunlight which have no such protection — and you laiow 
that moisture is necesaary to the growili of plants," They 
thanked me for my explatialion and went tbeir way eon- 
founded. Since then I have cultivated under very large trees 
on my lawn, plants and flowers of many discriptiona with great 
6UCCCSIS, and the cultivation has greatly benefited the trees 
themselves. I would recommend to all having trees on their 
lawns to cultivate the soil at their bases in (lowering phmt^. if 
they desire ornaments, or in vegetables if tln^y need *r 

foo<L To holders of small patches of bind, this uif jii 

may prove to be of great comfort and convenience* 

This little narrative brings me to the subject of the formx^ 
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wliirli ^R^Tbt atti'Ihiue lo condc 
atmosplnTo lioMinu; it in euepen«ipn, hut to ihv exactly 
opposite can^o, viz: the ex]>ansion and rarefix'tion of tho 
atuiosphere Ijy heat, its ascont npwanli and Ub nbandoumunt 
of the water which it had previously held in suBpenstou. 

When, in the rotation of the earth upon its axis, any given 
area of its aurface is no lonj^cr illuminated by the «nn'a r ^ 
or» iia in common lanc^uage, it ia said, '*Tt h fiunsot;" the i 
of 8unli!]flit do not illumine tho atmogpherc that is over KUvh 
an area of the earth's Biirfacej and^ as the niccht advaneea, that 
atrmosphere bceomoe cohlor and more map^etie with iti 
increase of cold by induetiou. Cohimns or volumes of thia 
cold air arc then attracted to the earth by its opposite 
magnetism, and descend towards it. At the 8ame time the air 
in coiitaet ^vith and ju8t ahovo the earth's surface, having been 
pheated during the day by tlio electricity evolved by Biinlight, 
and being positively ek'ctrified, ascends to meet the cold air 
descen<rnig from above, negatively electrified and oppositely 
magnetic; the conjunction of these opposite electricities 
produc*/:^ additional beat whicli so warms tho air freighted 
^th rnointuro that is descending from above, that it'^ expan- 
Bion an*l rarefaction will no longer admit of its holding in 
BUspenaion tlie watery yapnnr that it was bringing down with 
it; it consequently ascends alone, leaving the erlobules of water 
Tvhich it contained to be carried to the earth by their magnet- 
ism, and to Insensibly settle upon tho grass, leaves, ctirth^ &c., 
and ftjnn what wo call dew, hoar frost, &c% according to tho 
teniperuturo of the eartii's surface at the time of such deposi- 
tion. This occurs in a cloudless sky. 

TiVTien the clouds are floating above us, there is no dew, :*.. 
hecanse, as we have been taught, that the radiated heat from 
the. earth is reflected by the lower surface of 1^k> t^louds to the 
eartli, thus keeping the air in contaet with the earth to(j warm 
to dejto.^U its water m dew, as that is an alisiirdity, sin^-e heat 
reaching the li>\ver part of any gaseous or vapoury ilui^l, woiild 
at once penetrate an*l permeate such gases, vapours or clouds 
and expand, rarefy and disperse them ; btit because the inter- 
posing clouds would prevent the descent of the volumes of 
cold air freighted with moisture above them to the earth 
below, and consequeuMy there could be no dopositiou (»f water 
or dew from theiii. Cold does not condense the atino.^plierc, 
for if it <lid the density of the air would be much greater in 
urintor than in summer, which wo know is not tho case. Bo- 
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^nck Whnity of t lie air af '^ ^^ *' T^^rJ" 

T 'Id prcviiiU pcrcnninlly, Co l^ 

fe' . is or han iho tiir miy weight — ^gnivitatiou m Bup- 

I' act only ill ono dinjctioUy viz: tawanlB the C4?Qtre of 

l! , whilo it IH known that tlio air prcsBca ©qnally in all 

loiis, upwards from holovv^ liitcrutly ami downward from 

, lH^TU!ti it cannot hQ aolod nponbv gravitntinu- Tho 

I. tro of tho atroospluTo in ita varl '-lo 

in ^ to magiuitic attraL'tion and repii. a 

the atinoBpijere and the cartli. Tho same reasoning to 

the waters of tho oceans, Thuy arc fluids prt^ftaing li L . .... **iT 

In all diroctions, ui>ward8 from liolow, laterally and* down^ 

id rcj5t upon the carl' ' '' ' ilouoffl \*s 

n, atid not by *rr'^r htir u] id 

laiurul prcs.snro^j arc ant attraction i- 

tritiiOK Tv. ^ r\ (Iron of w:i ^ , ^Vliun th'. _ .iea 

lea are at the foci of their forms, the 

iuNr. r i"i.i aiirarud by tho Tnagnetlsm of tho air abavo 

find its upper polo attracted towards tho magnctisTn of tho 

'" - downward and upward atf iJ 

Ions diBlociite, from their gr % 

other gtuhutos of the water, and fii^rce their polar 

axis to be horizontal or dia-magnotic, and these ^ 

everywhere varying in tension, develop niacrnctie force- h* 

oat th^* nias9 of water, actins; at ever^ -- ^ i ^ 

otli<T, and prodneinff f*very where np; -<5 

rtie ehani^f eleetrioal dl-sUi r, 

_ ..iLing in the ♦] ^ ton! of heat by = n- 

Junetion of oppoijite electricities, eaasing in all latit* r^ 

currento of evaporation aasociated with electricity, ♦e 

find acftrlontcrated in the atmosphere aa masaea of el -^ 

t These maaees of <' ' ' ' !■ their c' -si 

]. lion, become oppogn aecordiii \t 

elevation in the atmoBphoro above the earthy an y 

approach each other in their movements, au electric ;o 

takes place^ a decomposition of tho watery vapoul* r- lo 

• ' .is burnt in the ox ^ '' *' ' 1 

; ng t Viat bright y el 1 i , 

M<j da s'.z ling that if they Wire nnt bo < •» 

4oii could support their glare and then fo' 

ath in tlio atmoRphere, aa^lboy araiittriwted i 

•, the glooules < 

eack li-lAor, ^^^^^ prci^icU upou m every diroctioii dv m^ lu v-uv luj 




loBfmoro, «li>acond to tlio earth aa Piilierical 
* mt*et and miiigle witli Hk? iimgnetidux oi tlio earth* 
Theiie drops of water aro wimt we call faiu* 

If it ware not for the npwrtrd |TfC!^Bnre of tho writer/? of t\m 
ocean fr^m thrlr h^wet^t d^'|»th, Lnw lon^ would tln^ cru?t of 
cartli hcncalli them, fcompnliMl hy physicists U* bo reluti veljir to 
tho musn of tho earth no tliickor than an egg shell ih wlicn 
ci>mpiirod to the mass of alhuuien that it containf',) ho ahle to 
KUiftaiii tho pressure downwards of a mms of water from five 
Ut tun niiles in depth n^ it movos in it-^ tides, it8 ciirrentK, and 
tint rotation of tho earth upon its nxiJ^, and as it rolls in il>^ orbit? 
Would not tho momentum of anch u masB of watera Ihna pat 
in njotinn, in the courso of time that has elapi^od ehico tucy 
' I od in senB find oceans, wear away so unu^h of tho 
[ us to allow tho watei8 to flood tlio iidc*rior fires 
of IIk- iMiih, and produce cxphisions that wonhl ishivor tho 
Ijhmot into thousands of ira^ijrntmta? And doci* not this 
lumieh another argument against tho doctrine of gravitation? 
The same principle applies relative to the upward pressure of 
tho atmosphere. In the cn^ei? of tho waters of the oeean and 
the atmospliore — both bein,L: Ihiids, differing however in their 
tcmuily, their molecules have great mobility among IhemF^elvcB 
[rcaspeetivoly, and from the irregnlar and unequal umvard and 
'downward Hiagnetic altractioua and repulsions, tnesc molo- 
culc^ are displaced and turned aside, changing the directions 
of tlieir poles and tlieir axes, and thus bceoming dra-inagnetic 
or hori/sontally magnetics, creating thus tho hiteral pressures 
existing both m the water and the atmosphere, 

TTlien, from the mobility of the moleenles in tho crust of 
tho eartli ut the poriud of tho planet being launched into 
"^ac6 in itB rotary motion on its axes, and lU progrepsive 
otion in its orbit, tho equatorial diameter was, by magnetic 
ttTaetion and repulsion, increased twonty-isix uiilc.s muro than 
the polar diameter, the same iniluenco^ repelled from tho 
o\v^ respectively and attracted to the respective opposite 
^loles the waters in the arctic and antarctic basins till they 
inet in tlie tropica, 

Tho upward pressure of these waters^ their polar currents 
of cold water at great depths, and the rotation of the earth 
on its axis from west to east, have united in forcing the 
masses of oceaiiie waters tx> the westward till they impinged 
upon the eastern coasts of America and of Asia — action aud 
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re^adion lioing equal; these Nwatcrs, ftftor their impact with 
tbcso coastB and their contigaou8 inlands, were rofl^^cted back 
lij^in townnls the westurn coa^^tti of Europe and Africa, and 
mcctiiifc uitdway in oceans, the succeeding waves of thcao 
Wiitofs have ri^on abov^e lhi3 jijoueral level of tho oceans a fow 
feet, which lias been called a tide, mid which haa been 
attributed erroneoiiely to the attraction of tlie sun and moon 
instead of to the forces which I have mentioued above. 

The impact of these wafers in mid-ocean throws back to the 
European and African waters, coming from thence and to 
eastern Anicrican and Asiatic coasts, the waters attracted 
there by th*.^ rotary motion of the earth on its axis — and tliua 
they force bti<*k in all these continents the waters of the rivers 
emptyifijij tlicmsch^es into the oconna, creating in them the 
tides, ihii causes of which never betbre have been satisfactorily 
explained. These tidcsB, therefore, are the results of tlie 
magnetic attraction and repulsion of the waters and the coasts 
of thu continents where they are seen and felt — and are not 
affected at all, either by sun or moon. 

The currents of the Mediterranean sea — the npper on© 
inwanls is the result of the pressure of the Atlantic ocean in 
its reilux from the mid ocean impact of the oceanic watera, 
the lower current runniit*^ into tlie Atlantic ocean — is pro- 
duced by the upward pressure of the Mtnli terra ne^in waters 
and the magnetic attraction of the colder polar current at great 
depth towards the ei^uator. 

The heat of the earth ascends perpendicularly to " n- 

zon. It cannot, tiierefore, be delk-ctcd to any cor io 

extent in producing winds or currents of air. Thcf^e rc^iult 
from electrical and magnetic attractions and repulsions — the 
upward pressure of the air, which is notliing more than tlie 
magnetic repulsion of it from the earth — having their similar 
poles of mML-netism ufljaccnt, until by induction the polarity 
ofthr hanged in the higher atrnDsphore, where, being 

inten- i, it is atteauated by the repellent qualities of ita 

homogeneous magnetism, and not by the low degree of ltd 
temperature, which liappens to be coincident with its mag- 
netism, but is incapable of condensing the molecules uf the 
atmosphere, 

liVTien we remember the law of attraction and rcpulalon of 



mn^tncHsm, yiz: tlint it acts iuvorf?ely m tlic eqtiaro of tho 
diiitiince, uud that tho eartli, its oceium aiul it8 atmnsjihorOj are 
all magnetic, and mutually attract and repel each oIIkt uuenni- 
iniT to thid law — which, by tho way, ia tho Banic law that 
Newton aspiigiied to tho gravity of matter — and wlion wo fniv 
ther rL'inonnK»r that they arc all in contiguity with cacli othor, 
we cannot fail to conceive that tlii^ plnnct hiiB nil tlio 
foi^coa within and arountl it thnt are necessary ft)r the per- 
forraaneo of all ita functions Avithont attributing them totho 
actions of Buch dii^tant orbs aB the aun and tho mtKim If tho 
iDoon, as onr astronomers finsort, excrta a greater influence 
Upon the tidea than does the enn, owing 1o tlio great er dis- 
tance of the Bun from the earth, by a parity of reason in t,^, liow 
much more influential muRt the earth itself bo whirh is in 
contact both with it^ waters and its atmoaphcre. All fluids 
when acted ujvon hy unequid forces assume a spiral conrso, as 
witnoas the whirlwind in the atmosphere, and the wliirlpool, 
.and e^ldying currents in the waters. Tho currently of tho 
'oceans are nniral curves modriied in their curvatures by tho 
fix^d as well aa movable obstacles they encounter in their 
, fleveral coui-aea. 

When a wave at sea has reached its crest, why does it curl 
0%'cr and Ijreak into spray, as'it descends into trie ti'ongh of 
the sea? If tho moon lifts it up why docs not tho moon hold 
it up? Wlicn a wave breaks on the shore, why does it cling 
to the cartli, and recede in contact with it aa theundertow^fi'O- 
i; ' ] ying with it to destruction the incautious or un» 

r iin«-ir? Why does not the moon keep this water 

on tli« huiface instead or sufFering it, though it bo warmer 
than the water at greater depths, to seek its comnany 

linst an assumed law of physics, that the warmer fluid floats 
ipon the colder f 

Why. in tho whirlpool, does tho warm surface water rush 
down ltd spiral colls to meet and mingle with the colder water 
of the greater depths? And why does this cold water ascend 
in counter spirals to meet the descending warmer water? 
This action is not caused by gravitation; it is ma';:netic, and 
BO it iB also in the whirlwind. The warm air ot the lower 
atn\osp1urL\ in contact with the earth, is taken up in its spiral 
)ilH, attracted by the oppoHite magnetism of the upper air, 
Pwliich descends in opposite spiral coils to meet it in its ascent, 
and together the column of whirling air, repelled from its 



BOurcG and carried over the Burfaco of (he cartb, Lut m eon- 
tact with it, uhh a rifaiHtlet^s iinpetaoL-.itj» by the ulectriea! 
current 5^ ITi. li hug (lcveh)ped tho nrngnotissm of tlie column, 
dcva- 'I dostr ' ' le that lion hi itsi cdiirsc, 

till ti lOfic eq A\n aTtaiiR'»l, Avb<:ri a calm 

cnB^uei*. iii tlicBe ini*uticu8 uf ilio whirlpool and the whirl- 
uiud, the iisisumed law of gravitation is violated by tho ascent 
of tho warm air into the colder upper atmosphere, aa well aa 
by thu de>^cL'nl of the warm eurfac*^ water to the depths bulow; 
thaa T>roviii^iC that the niotions of fluids, whether ga&eous or 
Ucj[uia, are cutitrolled by maguetism* 

A balloon charged with liydroj^en gn^ and rel its 

fasteniug to the earth, aseendfl nipidly into th- ,, im> 
Bphore — the region of inten*?e cold, where, m we arv!*taught in 

toe Bchoolq, it ehotild be conrlcnsed, and the sitl ^^ '•^' ^ho 

balloon should be loot*eand pressed inward by the « Hg 

power of tlie cold in that Ltlijv^uu*d rejsrion* Accon! lie 

doetrine of gravitation it hna ascended beeauno it -d 

with hydrogen gsa^ — the lightest subrttauue in n; td 

every liir^'t Mih^uuce floats u[njn any other subatau lor 
than itbt: 

Now, let us see what actually takes ijlace in the ballot 

Firsts Tlie hydrogen gaB ifl positively electrified, and is at* 
tractcd to the upjie r atm oflphero by fta opposite elecfr'- ''^*' 
which ia negative. 



Second^ The balloon itself is painted and varniBhod with 
gums to retain tho hydroj^cn pas, wliich ]iignieTira aud varnish 
arc also poisitively electriiied and assist in j'uiaing the balloon, 

Thirds Tlie higher the balloon ascends the greater ia the at* 
traction of the negative electricity of the upper air for iL 

Presently a conjunction of these opposite electricitiea of tho 
upper air and the positively electrified gummed Burfocc of the 
b.dloon occurs, heat and magnetiem are evolved, tho caiivaa 
of the lialloon begins to expand, and within it the hydrogen 
gaa aldo expaudi* to fill and to tighten the canvaa. The at- 
traction fn>m without and the cxpani^ion of the hydrogen gas 
within diatend the canvas to its fullest extent. Bhonld the 
iBronuut n<jt at once open the iafety valve of the balloon, and 
liberate a portion of the hydrogen gas within it, 11 ea 

wonld burst the canvas and precipitate the unluclr mI 



to'tbo earth, n catastrophe which really happeneS in EugkuJ 
oaly u few duys since. 

The as^cent of the hHlloon, the oxpansion of its canvas nnd 
of tho liyilrogcn gas wiihin it inittead of their coiideirrtution by 
th«& extreme co\i\ of the upper atmo'iphero, the buTBtiug of t' ^ 
balloon — all contradict the i^fcwtoniau theory. 

Wii Will now erplain why the temperature on the eiirface 
of tlie eutlh irt greater during summer, though tlie aau w 
then III itr* greatest diwtanee from the earth, than it in in 
wtDter, wlieu the distance bL^tween Ihe enrlh and the Fun in ut 
the leant, being three ndlliinis of luilea Ykfb than it 5\'iie ut tl-e 
sumnjer solatiee — viz: Jane 21»t. On this dny the rars o- 
Eunligiit, Tertieal at the Iropie ut Cancer, impinging through 
the utTiinBpbere upon the Burface of the earth, wiTh a velocity 
of liSO,000 milea per second, I'Toduce great friction. Tida 
friction ii3 the result of the inipiirt of all the rays of fiunlight 
i]pon the earth *a Burface. ThiB friction evolves more elec- 
tricity in tho contact thim it does in winter, when the angle 
of incipience of the ruyti of light itj very much more acute, 
rCnd tt large portion of the rays of light are at that tinia 
reflected and rcfrarlcd into planrtnry epace, without develop- 
' ig tho electricity either in qntuitity or tension, which llie 
;^ho!e quantity of rays of liglit would do if tliey reached the 
earth directly. Conaequently as llie electricity evolved is Icsa 
in winter, tho heat which ^hi* electricity produces in conjunc- 
tion with tlie opposite electricity of tho earth ^s surface is mucb 
. 1 1 tho tcuiperaturo is therefore lower in winter thmu ia 



Bcftides, the vertical impact of matter upon matter, as of light 
w atmosphere, or upon tho Rurflicc of tho earth, is alwaj^ta 

I lent, and prnduecs \ tiore friction than i tfi impact from an 

acute angle, or a?? it h called a "glancing blow," would do, 
hence muro electricity results from the friction produced by 
the vertical imjiact of light, than there would be from its im- 
pact at an acute angle. The declination of tho sun, therefore, 
by coiKStautly clianging the angles of incidence of it« light, aa 
it enters our atmosphere, and impinge.s upon the earth^B aur- 
face, is the cause of the changes of the terrestrial temperature 
at the several seasons of the year. Hence the more venicuU 
the light, the more friction is developed in its imptict with tho 
earth, and tho more electricity thus evolved, and tlie moro 

fheat produced by the conjunction of the opposite electricities 

nirom the light nnd earth. 



A* ^ of iivo miles or ninro above the earth, when 

mai^: - , ,. ... ...,i uppositL^ly clccliiliud eoiiic tt)gcthcr, gr«5at 

lieat ia evolved hy the union of tlic«e electriuitifH, uhd with it 
h ^ - ' ' ' ■' : '■ 1 ; the air of tbe cloud tbu8 heated 
1 -d, and grcatljr expanded l>y ihe 

I id^ uttrueti'd hy tlie iiugalive el of 

I ^ it, ahandoiii ng tlic vviitcry vuj uad 

contained iu flnsponsion, and Tvdiich nbHorbing the maj^iietism 
J, rT....,vl by the union of tho opposite) cloctricitlce bt'ijinB to 

rtltf the earth, not by ^'ravilution but by the matrnctic 

:•, and ti 
:\i on itft 
, when thiii cunjunctiuii of opjiusiSu L'lLM;tnc.ii ra, 

^ i^rUio watery vapour that tho clouda held in i ioa 

;)Osed by the BUpcrior attraction of the iii oc- 

1 1' M^v h-r the hydrogen gii3 of tho water, which i^ ' dy 

^nirnt in tho oxygen gan that had bnon lib i be 

doronjT^^i^ifion of the wii 
Itkieo, Tlii.^ inilamed Ir , 

rushes in embrace again it3 lover, oxygon ^as, pur id 

those brilliantly illumiiiated zig*zag couraea whii all 

flashes of Jightning. 

Now aa these conjunctions of opposite c!octnclt:G9 are iiuo 

'•i a fitonn, we eco tho fruqaent flat^hes of '" ing 

' the rcdUng of the thunder, f'.vlVir*]! latter !y 

of the ex]dosioa8 of 

. ...:c<I upon b^'^a current ^ .. ........ ^ » ..^.. 

J as they dart or roll through the atiii The 

' ' ^ farting in Bheetft or eoluinnM as bo, 

uted, by the repulsion of thi^ ( m 

\ hari iibsoi bed, into atoms < < li 

i- ^ truto magnet. These nro i' ^ ^ ra 

of iho upper atmosphere^ and are attracted by tli itc 

magnctiarn of tho earth and its watera, and cr-"''"'" -'.uud 

towardr the earth, but the molecules of ai air are 

also 1 s iT!id repel and retard the il g raia 

drop J fall, and these foreCB continu» : thoir 

BizeB, till, on approaching the earth, they are bu cunHuioutcd, 
that ii'er|ucntly they become absorbed by tlio itfnini^7kI,rro nnd 
appear as mist and fog, 

Kow, if rain fallu hy gravitation, bcginningi st that $rrcai 
hci^^dit of live or more mil*^3« to descend in thu li ' ' of 

tirue IC.l icet, in tho next 32.2 feet, in third 6Cc ot. 
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4Ti?* 



Tli • 



fmrflt second Ofi^^ fr-^, niprr^rmnifT !t^ velooUv n^ tlic 
nt aurl the ii it'pa.^ he 

**'"'lii, It WviMi iKi KMiua LI ait ittt Vt iid 

I it ri'Hf'hvrl lliQ eurth^ would ho b is 

"^, dt'iiudhig 111 " H liiiii Urn* 

ovirjg every li\ i ret un Chc 

'>n 8. email «ciilo the duvarttating power ot 

.« : bmaki* aiul discharges its conter'^ '^ 

cinly a short distance above the earth. B* 

' ii'datnry elfect of magneti-tii I i^oii 

i litxUy to the t'arlti. ♦mi»:"1i •rv tal 

, or injzcii water, being acku^ a 

_-t witkitB full proportiuu of lUii^ ^ r. 

^ facts proTe that neither tho elonda that float r .^. 

i*e aor tlie waters tbcy eoDtam, which hav^j been 

1— ..,.,. -'^ti^^jj from the rivers, lakes and scaM, nud 

riu^il tr> thttni in rain, biiott jmd huif* arc 

T tiie failri, «*tjoulJ, by gravitation, deacend from a 

' '^ '' '^'Tce or five luilea above the eartli, the common 

; then imagiite the destmction that would 

': : and yot water from clouds start in their 

f»nrth in massi'S bo grtat an to dwimlle 

I the tJi cam of Niiirara at the falls^ and 

!'!: r- a tho nuufalL Why, then, doca 

not continue to fall, a^* it has titartcd> 

? It is becaufiO the Crcatnr had 

-t 8iidi ft calamity by invuMtinfif 



^H 



, in tiie formution of water, and tiia 

:..tTur, being each magnetic, repel each 

lied from the upper atmosphere — u, 

J attraidod to the earth by 'its* oppop^ite mug- 

rnin, Buow and huil to full gently ond in 

the earth, Ifonoe the tho heiLiKt ot 

wh'eh the rain falla, t[ sler and more 

fie the raia drops in arriviag at the earth. 

-"fore, are as frequently the reaulta of rain 

h clouda, as they ttro from evaporation at 

tiie eurth or ocean. 



AtuUi-'d It-ad on the top of a shot tower iis positi%'cly elect 



•♦\!M>ffc ih*} crr^i«ii ^l*vf . TTif*ir Tno^*f>n<», howfavi^i* f»1^iv or «»w?ft. 



;)th of fur t J ft'ct from the sQrllice« 

n u^ fliat tlin.M>fniirtb« of tho outer crast 

■ - .itred by wulor, urilj one-fourth beuior dry 

f thiji ft>nrth part, bat a ginull jmrtitm U hubitaiilo by 

* HiniilltT paH til ' ^ Tjpioil 

' watt Til of i}\<^ i^y^ry- 

mstera , iUq 

f thcso waters; their sprjcil in pnrtiunjj^ or avoiding 

- ' ' -* - . I* • ..l^^ .1 . i^ tlieni, Bljnub.I greatly 

r uvntatuiTta may occur 



im^H, Why If I'iit! muMori !J3 ithvioug. Jb'hiida pr 
fill (Brcc'tiiiris. The im^rtia <.i*iii* -r, it K.ass u 
it to b© disturbed by the ]' 

"' "all dlmenaionn atwl-n .\- r ^ Iru 

i nciple obtairiB in n^lutit »n t- , ry 

kae» Tiu.4 pliinct rulHng in itd or' y- 

'Cjht tTjFii, afid liiilcii por hour, thr _ , -ut 

i*b the inertia of tho wholo ether of epaco ; tho 

rt diyplacod by the ^artli and its iitnio?{ilii!ra 

-Mj by the wholo tuasR, and its hicrtia remains 

'ill I tll'^ ' ' no l«UII 

I ltd or i.'!* por 

J her urliit at the nita of tJoOOO 

,. .. ith tlie rest of the tI n. :h, tlieir 

will not adniit of the di^tr of iha 

'■ ' '■ '' ■■■■• '^- - ':met had I'-a. i'ih eth*ir 

1, TJi*3 r»"f'tnlatTr»!i of 

nciaiionwly refiinled in U4 wh<j!o course, ami 

* ..- i. 18 uppn»aehir)i^ or I" ' ''"•- the neighbnrhouj 

n, but it 18 owintf to fho i m of the mm auil 

' :i!^ of th»' ■ rthe ether 

. niairuL '>ii 111 ita 

!ia« hvi^n nliscrved. Tljis r niluLlci lutJ^ that when a 

til Wt ncaret?t p^»iut to the sua, it is innvihL' v i(li ita 

in its orbit; and when ^t its r it 

uiu duu, iL IS proceeding tit ita duwest rate c* c^JVAiu lu ; • 
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lot, >uch corrc«iK»n(i8 withParry^a mousaromeatau 

remarks that on the parallel of Intitude 68^ north, 
'' - -^outhcoii^t, n^' ^ ' '^d, the temp* :^ '■ - - 'lie 
' d^^'plh uf r . differ iu t! ; >t 

luontlytlu^ (tult fcf'lruiau U- 
10 tu that dupth. 

*'* On Irmingor'a chart of the curfents and ice drifts aronnd 
lulj tliure iH, in Brt:<Ji^ I^Uijjtj (P>roiid Bay, J in lutitudu ^ 



1 of GrucDWich, a tcnnperntti* ,. 
)d of 45,5^ ftt a d^^pth of 3l»0 



♦^' 1 >!ii,ntuil« 2iJ" * 
^i)"* lit thci 8« 

' ' '<• (iuii :- luitm at this plni-o in i 

haa loiit in that depth only .5 • re 

of i^iupcmturc. 

shy rcmarl«, *tliat. tho temperature of tho ^i^a near 

'j;(*.n ia six or seven decrees warmer at tho di*i'tl» -^^ 

Dm 600 loot to 1200 feet than it la at the surface.* 

" From tho results ohtuined hy tho BritiBh Sounding- ExTK?di« 
-)n, from Mny 81 Kt to Sentemher 7il», 18G9, in the ^orth 
ibuitic OceaU; between the Faroe lalatida and Spuiu^ it 
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firo«ciTCf5 for tho flca a tomperaturo of 87,8**. Wliilo tl^ 
Ti ' ' ' intor fttiiiJH forth Ii' ' '" uud 

\v: hours, and tho infl ;*-'r I3 

qi iti tlio ionic iii.u:ljti», the Ciiilf Stream does 

Ull ..... , :,..j . . uigli't, to bo tlie aoiirce of warmth. 

"Tlie Gialf Stream carries innro Beat to the nort^ 
carried by all the warm air cnrrontfl from the entire i 
nf tho c'ijimtor towiirds tlio Nortli Pule and towardM 1 i 

Polcn lh<^ RnnHuvoMt windi ro^teivo ihiAv high toTi ._> 

fr jind only tliron 'vun — in^i, - 

iv: iH^carricid into I u3 higli u.^ 

Buropoan coasts are. 

"From the Boniidings obtained bo far, the Gulf Stream muet 

b(-\ *• -' the Arctic ovoan, a di^op and volumint • *■•- 

Ci' r it Bliould not be eo, the i»H|ur ice would i 

111 I ooa.^tH. In tliQ Antarcriic ocerin '" 

dr iikI tht3 gloho as far at h'ust aa lit' 

eontli, in many plaoea to 50° atid 40^, (liititndeB con • j 

rpwiTu...T!v.ily to those of the BritiHh Channel ^n.l tl.' ,. ^r* 

ra a,) on some ©vou to 85'^, (corr* f to the 

latinijii' '>t' Morocco,) hut not the Brnfillest ]>ariM i thurn 

polar ice h^n^ ever reudiod even the northern ;u^ of 

Earope. The Gnlf Stream in it$ course i.s more pov t^ 

Bteiuly than all the winds; only the the polar ice ; , ir 
curn/Mts in spring And wnmmer exercise a great inflnoh'e over 
iU Tiie polar stream preaaes at three ptueea against it ; iirst| 
from the northwest, ea^^t of Newtbundland, then from tl)C 
"" Old; at both those placpa the pf»lnr ii^ 

^eda beneath tho Gulf Stream, afti t^ 

lied it c»it hilvrnlly to tlio eoathcant. But for ih« thirid 
^1^ n.'iir l:sliind, ibo polar stream cornea directly cigaiuBt 
on from tho northeai^t, eplitt* it into two or lkr6ci 
.up I iu places even presses it beneath itss own waters 
ir u July, Under the lee of Bpitydiergen, thi^ hitter 

t>rifctK:li r. 1 and ]! on the sui'faeo oecor«]iiig to 

Pavry'H <M MUstohLi 24^ north. Tho main branch 

eaat of Bear ishiud, has been traci^d by Dr. BeaaeU to latitude 
'^'^^ ^' north, where in August, l^GDj it hadetill a temperatur*- 



**The polar streams, in conformity with tho creneral laws 
i'tul in winter than in tf 



Al as far southward; i: 



with a temperatupe nf 77°, and more, up to the 37° of ttnrth- 
c-rn hitltU'le, whilo at tli 'Mie, aTul in the smr Ic*, 

rli ^^^***i^"^» (Tunis,) lliL^ iiiire of the air is ■ .A^\ 

le Qulf Strvum triiiiftpoiu inid develops; Btill, in tins lati* 
irlo, a liii^lier Unnperature tliun water nud air passeas in tin) 
Ltliuitic occnn, even under the equator, on which Tieithor in 
rtilr n«»r in Jannarv, tho temporaturQ in ever as high aa that 
)f tho Gulf Streain/iu lutituac 37^» north.'** 

Why ia this? Wo have shown that heat eouhl not 
forced down by the snn along the lino of the Gulf SLrearn, Uy 
Iny power of whieix wo have a notioa^ if tins heal er»uld ho 
le'rived from tho sun, it ia clear thattho temperaturu of tho 
^cean under the equator should he at loa^t a;* great, if nut 
TiMh h greater, than it ia iu tho straits of Florida, or up to tho 
J7'' of north latitudo; but wo know " ' Iijg 

not tho ea^^e, hut that the heat ia .. md 

or oceau utider tho equator^ ihnn it isj in that portion ot tho 
Gulf Stream Ironi tho siraita of Flonda to the 27'' of north 
]:,t iiude. Therefore Fiolar radiation of heat is out of tlio ques* 
* . Jfor coukl the great heat" at tho immense depths id' tho 
: Stream, penetrate tliereto, even if it wero puHi<ihIe for 
heaL fo descend to our planet from tho sun, for the tendciiey 
of heat ia everj^wliero to as^eend into tho atmosphere, and it 
couhl not remaiQ permanently at thoso depths in oppof^itinn 
to that tendency. Wo must therefore seek the cau^e of tUn 
marvellous heat in tho watera of tho Gulf Stream, bomewhero 
else than in the fiun. 

Wo are told hy our geologists that very great he i jq 

the interior of our earth — and the existeneo of v^^ in 

aany portions of the globo which aro now active, a=i well ud 
Ihofie which have been quiet for a period of time unknown 
to man, all attest tho truth of their aisertioju These volcarioefl^ 
past and present, have Buhierranean and submarine commnni* 
cations with each other, which permeate largo purtions of tho- 
1 ►f tho earth and Bcrvo to transmit any excessive ac- 

c ')U of boat from its immediate isoureo to even the? 

mo?it distant parts of the earth's interior, for radiation to [ 
flurface of the eartli. These communications are simply flu- , 
fur diBtributlng the interior lieat of the earth to its various i>arl*. 
The greatest heat ia and always has been under tho equator, 
and thusii flues are for the mo^t part eubmariue. If you \\W] 



^ Frum Dr. A* Potcrmau's Es&ays od the Exteasion of the GuJf Streaio. 
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ATI wnrm cnrront.^ of water, r n»cy mny bo sltuatod, 

hftvu a HJuiihir ivri^in iu the ht^.,.. ajpc^<l*iu the interior of 

H^iii (Mirth. Tho ij^laiuls of the Faciiioocoun may be all rt-^nirded 
an volcainc. The western con^^t^ of AniLM-icM from Cji|ju Horn 
to thi*ir iiortheru lirnilB, Inrnish a correapcmding jiruj»oiiifMi r»f 
vuloiinio ucnnii, and tlie wariu Ja[>MneHO cnrn^nt > 
IJeluMcig'd straits and alorii^ the coimt ot Asia, eviiice!?i a 
origni in Ruhmarine fluoR conveying Ltuitt^d air uin 
ocean to tlio Arctic roglons on that eido of the globe. 

**TliC T^ritish e7q}erlitjon8 for deep seasonnding^ascorliuned 
tho tcnipcTJituro of tho water of tho Gulf Btrcata, at u de]«tli 
of 6000 foot, (bein^if luoro than one rnilo,) to be 38,1°, and ut 
14,(nO feut, (bt/mg' nearly tlireo rnilo.s,) to be etill 36»r>°. Com- 
[»arrMl with tbis, tho dc'ep ee;i temneratnro of the (kilf of 
Arabia, and even of tho water undor tlie Kqnator, will lia 
foand very low, sinking to 34^^; in gtMiorab the deejk sea 
torn])oratnre of tho tropical occutig ia fowcr thiiu that of tho 
North American baaiu. 

** In the northern Atlantic ocean, between 50^ and 00° of 
latitnd^^, there are certain bandjr of water of a bigfh ternp»era- 
turo interposed between bands of water of alower Lompertiire, 

" These bands of a Ivgher tetnperature are to be founds more nr kffs^ 
ukive a warm curniU and a cold oirrcnl . as^firvi^t" 

^ tasi of Jirlfiud, The two principal baih I ;im1 to by An 

nil Irmii*^er, in liia luemuir, in uboat t>0' of n<»rtb latitude, 
betvYceu the Shetland islands and Capo Faruw.idl, are, doubt- 
leaa, tho two convex vertices of tho Gulf Stream in that 
region, 

** Tho fact that tho entire sea l.tetween Seotland and Tcchuul 
consists of a ^y:reat number of such wa^m and cold bands of 
water, adJoinin<2^ each other, ib* best proved by tlie o.rnipr "" 
Lord Dutferin, who, Bailing from Stornoway, iu tho lltd)n 
to Reikiavik, l>i't\viM>n the I'Jth and 20th of June, isr)(i\ ^l* 
served tho temperature of the surface of tlie eea every two 
hourtt— in all, ninety timefi — and found it to change not lest^ than 
forty-four times, or, iu th»5 avcnii^e, onee in fourteen nanticnl 
milo»» tho chauiji^e fluetnating bi^tween 5i.'j^ and 4']'' ; for iho 
irt, howevcT, betw<*c'n TjO"^ and 47.8^; while on startling 
ornowav, tlie ti*mperatnro wn^ oli^erved tu be 4H'\ and 
tm Utt'iving at Iceland again 4^ 

"Therearehanda where the •.vinr ih m a ui^iM't lenip'ruiure 
close to one where it is of a lower temperature, ,and such ' 



ill iind ' 



ul, T] 



r 



I. ui tins Mutruirafi, ttm tornpcrrtturc* fi*!l more 

Miypret !y 

of tho 8f'a at i -jf 

iJii, ur at least fiOO uaulical liUicti weot of i^iirUiil 

Sndlay mentions that t^ ^ — - ' -^^ nt tli«^ ' 
fet't "vvas fouinl to he nu tli<? 

Julf Stream it 
llio velocity « 
peruturo ut 4800 feet \ym tbuud to be uuiy • 



e, it 18, besides, a tVut, tlmt ll>ift warm water if) lint 
to mix with the ad;''"'""- :-■ <-■' it-r. 

• tho hrofirl Atlanti 

,, ^ N.tiil 



Infftnffe^; m fh^ 



'mis of Karope. 

Let UB Kotr c*njsi«ler, toinc of the re- if 

lirnt iumI electricity^ It i,< kn^-wn, tjiat ^rV :.? 

r teinperuturcs hero t^ 

l\<n, I ml: vs'atora of tho Gun . , . - -jtm, V^ , ,im _ 

of other hot Btreams existing in thn iilons^ * 

' *r hi2at in the iirst ]►! 
ubti-rranean and t^ 
Arctic and Antnrctie rpgiotis, admit of ti it 

throui^h their glohules to their ui>pcr Biiri.. . , . - . . 
ilw attraction uf heat from the surface of the earth t€> 
' ' TC. This ascent of heat from f] ' " i 

hnmi/'li thoir watcrt* to the ntiii' n 

with the ^t of cold Arctic and Aiilain lie Wilt' g 

over the t <A' the oceinH, iathe eauscof thu Imr ^ a- 

into always found at fetich dejjtha iu those waters — whilu in- 
termediately from thu bottom nf tho ocean to the j:- ' -• 
such hut currents of water, the temperature varies rl 
nto contact with that of the atmoBj^hcro, an J. that ol 
water encompassing these h<it currents of water thr- 
whole GXtcat, Tho coulacl uf ihctsc diflcrent temperatures 



turo of tlio water purvarhrs ilt^ greutor volumes, antl ru>o^rtTiyo 
clfetricitv vvlion^ tlioco!*! Aivtic nud AnliinUic u'uf^M'HL^JcceeiHn 
volume, boldw tltOHarface, the waters of tho hot stream. The 
conjunoMon of these oppoBitn oloctricities evolves hcut, which 
being abaorhed by the water whoro tboy meet aervea tc* ^tipply 
a continuoiiH source of b».'at to Du' fartJH'st extremitirs uf sat*h 
lint curronta of water to the l^ilar regions — and this i.s why 
this ,eT«'i«t licat ia maintnincd ir*rm its original sonn'*^ in tho 
Florida ^truiU to the high Jufitndo vvb</re it ia obnerved. The 
c^iu.se of the hf)t watera of tho Gulf Strinna notiiiixini^ readily 
with llje colder wat^tra of the TTorthern Atlanlic oeean, will be 
readily fonnd in the junetiuti of theKo opposite eU^rt ri cities, pro- 
luciiig heat where these hot and eold waters meet. 

In ascending from tlio earth in a hanoon, aeronauts have 
discovered tlie same hiw to prevail luuong ptseoun ll'ii^lg as 
among li^rfal Ibiicla on the earth, and that strata of heated air, 
oven at great elevation*, are us it were saudwiehed between 
others of lar h^wer teraperatore ; the e<mtignity of these strata 
of wsmn and cold air develops lioat and eleetrieity a.s well a^ 
jT Mn m the atmosphere, as \b dune also in ttie watera of 

t. Ill by corroRponding enljinins of warm and cold water 

in juxtaposition. These attributca of fluids are, therefore, 
aniong the great sources of the evoluliou of these ImiJondera- 
ble powers. 

Tlie cold Arctic and Antarctic currenta of water, in motion 
to the E([nator from tlie poloa wdiile currents of wartn water 
li'om tlie tropics to iha poles nro moving beside them in a 
directly oppr>8ite directioTi, are conchisive evidenci^a that they 
nro impelled by luagiietic attnietion^ and repulwiona in the 
crust of the earth, mid so it h also with tlie aerial curronta of 
the atnmsphoro, Thoae of a great elevation, ha\nng a verj* 
low temperature, are attracted towards the Kfpiator and down- 
v/arda to the earth by its magnetiam, while the warm e^juatc>- 
rial currenta, repelled from tho earth by the same magnet- 
iam which haa attracted tho cold iipt)er current downward 
towards it, ascend to tho Tip]ier regiona of the atmusphero 
attracted by tliu oppoHite m;ignetiam exiating tliere, and in 
both easr8 in opposition to the ftuppo.sed law of gravitation, for 
the air descending to the earth Irani tho elevated regjona ot 
the atmoHphere is much thinner and more attenuated than the 
air beneath, and the aacending warm air is much denser than 
tho airof the regioua that it sccka. 



Tho diiigonal and apiral 
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III' lliu atftiosphoW, tUruugh wbick tUey ura ttsSpectivoly 

\\ itLMi our i to thr lor 

l?liilo by tlioir liiileti liie Oiilf fed running t.n lO 

At\"!io re^aoufl in an oppo&ite u u ; and win ^. 

• /I by tho deep eca fioiindipgi?, thut there i 

'"varying tcnipcrnt\irc8 H gretit f- '* - • ii 

i]<i in fippoMitti ilin^cflonM, nt ^ I r^O 



tije liuv uf developineTii ut" iivut and Tii;i 

j\lhC't*' ^ <>pp08ltC ^^*""^''*' Jtk'8, wIjT'"^" 

of c 






cea 



•la tcn]j 



phoro »b(»ut the Isnrth P<*lo, while thi5 cv»ld waters of tho 

y . 1 .. 1 _ . ,.,| 7\ivuc ourreids aro repelled hv ■' - ^inular 

tiRni of the waters at th^tir et-art^ and 

■' iiator by tin* lt- 

there, t^; \j 

^ in I he i licnnsj n- 

..,..■-'- -rces doii ,..j In the ;.....,■.... jo 

pUxnut, Hence we find there, hurizuntal '. ia 

tippnsilo flireclioi ' ' ' 

urriUJiifenient of - 

rainrHll i^ seJittcre*! and ti 

eartii^.s t?urfaee^ tuodiryinuT t: , 

to tbe piirehed and aritl isoil thotie Bnpp(u*» ot water 

tinn, so indbpenBuble to the feupport of animal and >*-n.iuuk»j 

lite upon it, "^ 

In th^ year 1828, 1 wa« detailed with two othor oil! 
the urniy, by the S^jeretary of War, to make a 6uv 
mountLunona region in the states of Kortb and Sout] 
Georgia, xnd Tennessee, b'b'^ between llie headnf i 
on the JSavalmab river, at the eastern foot of the ] 
mount aiiiB, nnd the head of navipuion on tlio - 
rivtir, on the westera side of the t»umu rnoun tains. The 



ICQ 

tain tlic practlciibiii ly 
in^ a i > ranal on the innuutiiin^^^ to bring 

of ma and eaeitoiri T t»* (/li 

ID r , and Savuiiiiid], in < ■ , inrtti.^nd 

iug it to Mobile and JNcw Ork^nns, and thns it was liojit^d Uy 
ihii HdniiniHtnaiou of tlio Gov^ornment to recoucUo tho peojilo 
i)f South CiiruHtiJi and Georgia especially, to tlie iKiliey of 
hannj^ tlic internal improvements of the conntry 
hy the Federal Govei^ument iudlead of by the ^i 
metits. 



On ronohinc!: oar destination, I was directed ir* run a line of 
levuls Horn the head waters of the Savaiiujdi rinr over the 
inountaiua to those of tho Tennca^cc river, a di^taDoe, if I 
romember rigfitly, of ioine ninety miles, 1 hail under my 
comrnund elevea men — mountuineers— ^stoitl, t^iront^, active, 
and hardy felknvs. Tho otlicr officers wero eni| loved in 
pro ' ^ for other route« «rros9 tho mouiif ' 
cni i !n<?es from lliat I was pursuing. 1 

then very tliinly eettled^ and a portion of my rouTi* b«>rde?vd 
on the hiuiU otHjupied by the Creek or CheroKee Indiana, then 
living in the Btate ot Otorgia. Of coarse, we had to earry all 
jonr fliipplies wirh n?^, tlie cotintry furnishing little or nothing. 
We \vere occupied on this duty E(m\o five montlip, tVoTn Jniy 
till T>Hcemher. FroBt ajjpeured in tlie latter part 
her, on tbe parallel of latitude of Charlest(>n, in ^ 
Una, and thin ice was fornied ou the etreatnu nhn*>st ni*: 
tiftcr Uetoher Ifitlu In the latter part of Ortober n\y [>;n j 
\\m heni^-htcd in the valley of the Little Tentichseo river, far 
axvay rmni any human habitation, ot» a narrow nilux iai hoTf- 
overhung hy a preeipiloua and lofty mountaiTi. Tbe i 
detailed to bring to U3 from the mountain ridjLiv our !r*Qpplie:i 
for tbe day and night, had mias^ed hia way, and liad tieacended 
to the river, at a place that'vve had leil several ndlea hchind 
us* lie liud not observed our trail, and Bui^pOFiuic that we 
had n< t juiHfied the spot which he had reached, be kindled a 
iire, imd remained there all night awaiting our arnvuh After 
Bending njen in every iiirectinn in eeareU of htm, who returned 
without sue(jesB, I bepm to. make arrangomentta for the nij^dit. 
The air was cold ancT htimid, lee being fonned of the thick- 
ness of a quarter of an inch on the Btill waterd of a pnvtioti of 
ihc river, a heavy growth of timher in the valley of the river 
['where 1 bad halted rendered the gronnd, as well ii^ the air, 
damp. The men, like niysulf, were uU dressed in light 
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' -, and fir0^ therefon?, became a. in uu. n 
b 1 \vu», bow to obtain it. At th:^ 

li- liad bnn 

f'l ro. My 

iriiii iUa rent of our snpplicrt, Wi^re with 
aod wljon? it wm >vo hful not been able 
It oconrrod to ino to procure fire by friction, for at that 
' " -' ' ^ ^" - ' ' olvod by £r> ^" Su f 

J of two nj fuid 

Ti i^ oi iheiu lo giiiher Uio driiaat pii'cua 'I 

fl J, 1 notched the pitces ao aa to ii o 

ii;j^ Burfaccs i>o9sible lu them, and then IbqI two 
t]i..u . Mj to rub the [liecea of Wood together, 

fu>nio I i'dry paper in nij jiockets, I boned to 1' 

V * Juc with tliem, vvlieii fesufHdcnt heat b; 

d< ^v the friction of the piuccs of wund, 'i 

thcr every five rninntc.H, iifter haviftij rn 
d together, vi;^otiroLmly and raiiiilly ; t., 
nerl, and nniLU ftniuko wag given out, but no 
jfroduectl. The-^vood iUolf waa not BufBcicntly 
i> move enitable could !>o procured. Tlie evening 
^ and carried rdlas faat aa it. waa evolved 
y which lluvvod fruiu tliO friction prcK 
duced on tt>o wood by the active rubbing of the men. One of 

#1 ,. .,1, ,j^g therefore to develop tlie beat, viz: the r^^ - ♦^ > 

(♦f tlio atmosphere tliat we needed, wtis 
j\ ' • 1 vc reliefs of the JucD 

iij t' woud for: t^vo co. 

1 gave u]> lire eiiort in du^^pair, and we 8ubmitti^«i 
the cireumHtancca of our Rituation, and piist^c<l ft ^ . . 
of great fluHcring, Had tlie wood and the nij^jht air I 
we ehoulJ have kindled a fi^o in fifteen ininutiis wim ^nm 
an amount of frictiouul electricity m waa develnpod hy Hio 
rnhbing of thi^ wood by the men. The 1 

roe that heal ia only developed by the prn; > 

tlons aiiil not by friction of itsclt^ Aa it was, all the Irictioa 
we could produce did not |>revent us from i>ii»t^in^ tAvo 
iluye antl nii^hts in these mountains without food or (ire, the 
water on the river, in it8 tranquil parts^, liavin^t; heen f 
night of the thickiieas of a quarter of a dollar or an 
slulUug, 



dry, and n 
air wa 
thij po 



Every housewife in the country knows that if she enffoffi 
Uie suulight to fall upon the burning fuel on her hearthi the 
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^ 1'» fuiitiiiuti long, it will ho extinguiBluHl, "^ ThiM 

" t!n' Ll«-'-oxy<lizing power of thu bliui ray of the 
h'luirating the oxygen g:is from tho atmosi^l 

u-'jimiii'V^ pruventa the enmbustiou of tlie tuul from ihu 
nlj-^enco of oxygen gri9. Whoever hiis Bcen one oF our wctstcni 
jTairies on Uro, iiiudt have observed, in tho t3tHlne«» of the 
III 'rnin/j: nir and in tho brii^ht Bunnihino> thut tho euinbu 
of tho tiry grass and herbagH \va^ Bh>w, tho Ihnuo ht:^ily cf 
iiig from onostulk to fuu>thiirtitl a canopy of bnioke iril«M' 
iiig tho j«uii^light, allowed a current of nir to bo for 
beneiitli the smoke, which fanned tfie combustion iiito ti- 
Ihime, These results were from tho renjovjil of tho ox 

frrts from tho air in tlio first plaro, by the l>hie my of thi* 
ight do-oxydizing it, and in the Bocond 
rnnhghr, by the eanopy of stuoke, wdneli p' , n 

pi3 in the atmosphere to be re-united to tho uir beneath U. 
and to aupply tlio oxygen gad to support anew the ^"^n^iniw-f^.T. 
on thepiuirie. 

It la thcroforo a mistake to Bupposo that friction produces 
heat* It evolves cihtctrieity, wliieh, uniting with 
tdectricify, develops eunietime^ lieut and HOToetimerii 
one or other of the electrieitics is predominant in Tf>himo nnd 
<' I'^ivn. at their conjunction. Thin Is ilhi«tratt*il by the 
^ of ftunliglit tlirougli two adjacent panes of ghisB, one 
h.tu- Ii1ui\ the other eolourli?s8 and trum^purent, at the same 
nnglo of incidence, Ghtss is known to be a feeble conductor 
f^f Inmt at* well as of electricity, for we ij>4e glii.-B in our 
windows to confine within our rooma tho artifirial lieut pro- 
duced withiQ theiii during >vinter, and ill iiorlhern r*»gK»iiH 
doublo sashes are w^gA in tlio w-indows?, tJie outer fm^h to 
prevent tho cold from penetniting through them, and the 
inner «ii?^h to confine tlio warmer air w4tliin the rooms 
cleetrieal experiment,^, gla^a handles are useil to 
current-^ of electricity intended to be paanad from one pu. 
the battery to the othen 

Kow wdien sunlight with its enormous velocity falls tlm? 
iipou two such ailjaeent panes of gla-sw, it will be found that 
tlie [»lu'ni transparent glaBB is cold to tho touch of the hand, 
wliile llie blue ghiaji is hot when bo touched* If friction pro- 
du^'eil heat, botli of these Burfacea ghould have the same ' 
p •ratiire, bub such is not tlio cage. Tho reason U obvi 
The Bunlight padded through the plain trauspareut glui^s, only 
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It 1ms no heat, na tho rays of li^rlit T^-lt'^lj f»^\ tipf*" 
Sdrtacy boin^ ncijativclj d 



,1' C'V., 



A 



I r4 M J i u, -I ;-*iji;iin_u ii|"i'n i. iio ♦.:;ii>m ;iim m m, » 

>n itrtulf being negatively cleftriHctl by itg con- 
!icT in its career ii: its orliit, thin 
ticin of the liioon's pnrfht-r rcpf;!'-^ 
I oru, and hastoiis their r 
..v>.- ... .iio oficct of elcutrical for^ . ... ..- ......... ..... ... 

iDtion ai'tmrul the eartb, auil with it aroutiil tho «ihi, i^osnlls 
:om tho in fi cotitaiued within its crij ' '' 



larth mid 



plicru, a?j well as in th»^ y 



and iho uthur oi apace, 

2fo one impnlse conM poi^sibly Bcnd ii^Ll Irnm it.i ^ 
eo^iv'cs in the firmaincnt through spa^'c with it^ r 
rvh»eity of 18(],000 miles per Rccond. It is irnpolh^l ihroi 
liui'd ^vith itii owncoitcomitunt forces, an a rockel in i J r. 
B Bfaijd is ^continually rlrivcn forward liy the for 

^1 ' smiMifition of its t*ompnHltion, till it h «i. 

Ls rep'^lkMl from its 80UrceB in tlio fi ite 

ic-iiulive electricity, and iti5 velocity is niaiir 
alee of the ne.*^ative cleetricity uf tho other l 
>ai?8ing, continually driving it forward, ThtB condition of 
le^tive eUjctrieity in lipht' beitig constant^ and its velocity 
imform, its rate of speed is maintained till it onteraouraimo^ 
>here, vrhere it encounters eloctrical disttirbanoo^i of npi>oBito 
\vr\\ aa similar conditionB, producin!^ its relVaetion, its re- 
, its polarization and its abaor]>hon. On reaching tlio 

ite...,., , c>f the earth, wdiich at every moment }»resenta a now 
|)orlion to the action of light, all the phen«>menaof day, 

"t^vil* ' ' ' "' rid ct>ldj of drynetns and r * \of 

at n 1 ) i^es, are d e v el o\ ^c<] , f ' i^- 

^uti4*»#4ciMKhei% angles of ineid 

light. When It :. ... . meroa certain pu 

'ilmu.st vortically, no rays of light aro redecteil from it^ they 

^lill imriH:^o upon it with their i'nconceivablG velocity, devoUip- 
\n*X l>J their frietion with tho earth an oppoHito oloctrieity to 

|lb«Mr own and that of the atmosphere, whose union i^rodr, 
heats of H mmer. In winter, though tho earth i« tli 
lilliona of miles nearer the sun than it is in summer, yet tlio 
luglo of inci'icnco of tho sun'a rayt^ of light U so mnall fjn.1 
icute, that a large proportion of them are reflected into ftp 

ViiLout producing the friction with the earth which is neee^- 



rii 



m BUch parts of iho eurih'd fliir 
.^- The mtennediate soaBons m*i^^ .► 
lO cxfitrmes of stnnmer aixl winter, Iroiu tliv 

. " , ■' ' ' ■' .hi. 






port wnli a i\onierotiii fleet, whtcli wa« pi 
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Tziftzes wlio each rtved lu tlio twelft!i cv 



V. i>. 



ih 



ana he 




I tljo i^Ioa of doKlrnviiitr tlii 



irom tho shore, or trom 150 to 

vB who liaro ft 
. uarv feat in vrii 



in tLo 1 



n *«f l)iO 



*" Vilulien, who wu» 
jelrirtvoritioiiwfls ; 



era. Tho 
08 in r('' 
A 

tlr 
the jv 

nople 

f: _ _ , . 

Tlie historian Tzetxos* enters moro fully into thcdcscri 
of the mir ' ' 

po«cd of i 

A unialkT t-U by the lud of liiiiijfcrt und ii^ 

could }iO ji. 1..., L(l to the finn, that its ray^ <>i' 
upon tlicjDi would b© Teflectod and then coi 
common focus, developing so great a Jieat Liiui m*,^ r.iij 
the Romans were Liirnt by it, even at the distaucc of au 
arrow's Hight* 

Among the moderns^ Kircher has written that Archiii.v...c> 
bad been able to burn, at a great distaaco, with pluuc iiiirrorB, 



oiut whero tbcao images wer^ uuited. 

Mr* Dn Fay, a mombnp of the lloyal Ariultiny i t^^, 

ill H m*riioir printed ni 171t>, ntiited that tlio 5iimir»' fu 

t'ilectt'd l»y a j^lmic mirror more than 000 fuct, upon, a v 
^ciive TiiJrrorwith ii tlianicter uf 17 inches, huriMMl iiiHumH. .- 
bio siibHtancc-aat the fucufi of this coneuvo mirror, II u mor^*- 
^vct ndUod that eo?ne authors had Piiggesti'd Mint u niirr 
kith a vory long ib(?iit^, coiihl l)o formt'd hy ^-mv^' a l;u 
number of srii-ill plane mirrors, which luijirht I in tli0 

lianda of as many pi«rsonH, and bo directed 1; ii tw to 

tlirow, hy reflection, all the injages of t!ie sua npnn a given 
>int, thuf^ diivelopinr^j great heat; but a( the t^ami? tinio ho 
_frOatGd tho Ftory of Arehirnedes bxirnirig tho Uornim fl-.-et At 
"Syracuse as th© veriest fable, uiid worthy of all ridicule. 

It U very mnjriilar tliat men will freqnr ' ' " ?r*d- 

mcntg of the RKKHt inijMoliable and even iin }i\ 

who, at the nania time, will reject the best eBtai»ii**hea iiistoriral 
^piMts when they happen to l>e outside their circle of kuow- 
"'ftdge. Such haB been tho fate of the history of tho bnriiin£r 
iSrrors whh which Archimedes destroyed tho Tvoman fleet at 
JyraeuHe. ThiB fact, related by miuiy Idstorlan-, believed, 
without fpTPHtion, during fitteen or pixtoen centuries, was. in 
the BevC'nteenth eentuiT, nut only dii^puled, but wa?i trent- d 
as a «illy fablo by many of the savans of that period. E 
the ilbir'trions Des Cartes openly denied its po.<^?<ibtlity, aui 
wo must aekuowlcdge that wiHi the then received r^pinions on 
r ' >*, DiH Cartes was excusable for not behoving tlie 

I iif AreLimedes ever to have existed* 

Thifli incrednlity, on tho part of many persona claiminti 
be y ited tlic interest of M. do liiiffon^ the ctflu- 

brai< I , at tho tinie the Intendant of tljo Jardin dea 

rhintcft, lit I'ariB* lie determined to teat the cpiestion practi- 
cally, and for this purpdse con&tructed a pystem of reflecting 
plane mirrors, by whieh be attahiod complete bucccss. Ha 
jegan by measuring the loss of illuminating power in tho 
'roneetion of the eun'^ ray?* froia metallic inirrort^ of the tine.<t 
poli^nh, when compared Avitli the Iosb so Bustainrd by retlec- 
tivm from piano glass mirrors covered on their backs with tin 
foil. It was fonnd that the glass mirrors lost less lighl by 
retlection thnn tho metallic mirrors did, but that it require<i 
two plane glass mirrors of the same dimensions to pruduco, 






oa combu 



mtrrur of iiis 
-. i tia foil, eacl^ : 
^ long, fioparatk- 

:i( -liibL'd on " "*" ■ ' *" 

in cv^rr 



^d About tiait tin imur 
u from tliodc mirror-^ *' 
e6 wera properly n 



on a board covered with wool cut very 



T 



with ck'iiii'*, Wnh a 8tiil techier earn cijip« of pi 

covered with pitch havo been set on fi»-« iu o* * « ■' 

lialf, at tljo f^iiTuo dit^tancet with a liko nu 
With lin ' ' ' d »un, a phie hoard, coveiua 
the j^arrie v ha?^ been iyn'>k*y pet on ' 

glassies, mttl i 

/which Wild U> ^ , - 

the foou^ having been shortened to the distanrw i- 
fvith 12 i ' the Bubstances caHtly corn!)Uf3tible 

oa fife. i^^ia^scs a tin cani^tor^vveighin^ bix 

has boon r^uickly itieltod with 117 ghiHiges. Thiu 
iilver have hLM.m melted, ami a ^heet of iron lias ]> 
red hot; luid there was reason to holieve tljat if all tl 
of the miri*i>r had been useil, metals could liav* l-.^r 
meltod at oO feet distance as at 20 feet, 

Thcs^ exporimcnta have been made with n sun of 

time, and without niui'h power, having hr-^ - ' 
nimo^pherie vax^uiirs. If then, with theae dis: 



conld 1)0 burnt at 150 feet distunt, tro mdy well tJilnlc^ tbat 
with a 8fnntiH?r'8 eniij it coul<l bo reiulily burnt at 200 foet 
diBtanoe, and with throt; Birnilur inirrnrij*it vuuU] ha mot oil 
iro at 400 feet ilifitanco. A[, do T^utKm tlioiiijrht tli;jt with 
lirror^ eiimilur loliig own, combustibles cuuld not ))eihllameJ 
bcyoud a di&tance of DOO feet. 

Lot TiR attempt an e?q)lauation of thorn phcnomcDa. Tho 
enormatis velocity of rayd uni^i^ht iu comini^ to our plaiiott 
establisliOiS the fact that thoy cuutiot touch each other in their 

L|« s^inue if they jostled each other theii' voli- idd 

'I :y tliminished, Kepollcil froia each other. i-t*, 

by tiicir owu negiUive electricity, as well us by that ttu'v l»uvc 
received from tlio cold ether through which thoy hnvu^ pimaed^ 
they aro attracted to the glass ot' the luirrora and ihfir luetab 
lie backia^, by the vitreous or positivo electricity of those aub* 
glaiieea, t)n striking the ^huss, these ntys pro<lnee friction, 
V ' ivc electricity, 1 1 ' ion of tlieao onpo- 

't Ives heat an I i n^ u, the rays of fieal 

thut? developed foUow tho sumo lawis as do those of liir^t, and 
togotlier, l)oth aro reflected from' t!io mirrora and aro directtid 
to tba cummoQ ibeui?i, wliero their concentration eota on lira 

|t ' *Ihle duhstaneea, and moltt? and vapori;5es th<>ao of a 
r iiirate and intractable cl>iuraetei\ The ri^tVactiou and 

r I, n^ well as tho potariEatioa.of light, aro due to the 

fr , _ iialiinity of electricity. 

When wo aro told that on many parts of the ei^rth's surf.;L. 
mouutains have been upheaved till their peaki* ami rid^cHif at 
distances varying from lG,00a to 28,000 feet above tlic level of 
the sea, appear to be covered with entnv, wliich from jear to 
year, and from century to eeittury, euntinuea to cover tliem, 
no matter in what latitudea tlii^y may exist, nor in what eea- 
Bon of thtj year they luay be examined, we naturally a^k our* 
selves, why Is tlii«y IIow dt^es it happen, tliat these bhow- 
cappeil peaks and ridges, at such great elevations above the 
sea, far above tlie region of tho atmosplicro iu which clouds 
Rud vaponrs habitually love to roam as it were at will, baBk* 
ing in a re!>?plendent and brilliant sunlight, receiving all the 
eupposed emanations of heat from tho t^un» that philnsophers 
of every ago liave innocently coojeetured that that luminary, 
like a human spendthrift, was lavinirmg upon intinite epaco, 
in all directions, that a small portion of it might reach our 
phmct, ftiiould preeorvo their mantles of perpetual snow, in all 
seasons, in alt climatic changes tbat aro occurring exQty 
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bcmtwo Tnapwtii of fliffcrent mtisrnetic vol tit 
jliua lire I ' ' 

each uiljri, tlui Um 

r thim tliG earth, when iho hUlor i?i 
M ji>- luugt bo retarded by the. gn;nt«' 
of llio Bun, whleli w'rmld Ijold it fixed w 

C lor the r * -T tho earth on 

\ nnd ih:it ■ '-^n nr hnMnTj* 



oppoHttG magnetism licyoriil ita apogeL-. 

Thft #»nn exhibits every cbnnwtc^ri.iticnTid ovid^n^ 
l^nvt^l oped ill two iifnioMphrn^^, s(» : 

[with it boing tliO ro^^inri td" whito I 
I ml outsido nf that^ a ret^idii in whiiii 

UimcM manitoKtod, i^spiH-'ially along the 
and whiidi lawt rep^ion u callecl the tv 

on the aun are fliipposod to bo holets uj >uh".,t i ,il,l^ i'ni 
diraon8it)!Ki in the rotpon of white hght, thronirh whirh thn 
dark lM>dv of tlie sua it^^elf ba?^ been seen. Th> 
boles aro liahhj to variations, unci are analo*jous i 
of mmlight on tlie eariaoo of tho eiirth, which tiro eofuutn 
Bonn to be KinruundtHl by tho shadows cast U|n»a iltn nui,,, 
by th(j clouds^ aliove it Nanmyth, in the year lH<>tf, niarfo tho 
aVM"ovt'ry lliat tho hitninous pi'»rtion of tlie smri^ iljsr. U > 
composted of light of erpial or hoTUugeneoiiH ifit<?nsit\% 
con.si.Hti4 of a minutely dividt-'d ecriea of bnainon« Htrunki^, 
which he described a^ li k a wiUow leaves, nroniHl wM li th.- 
light is leas intonse, or rather tho photospl 
parent, The?*e willow Icavo^ appc^arcd to to nt-i i ir 

all varieties <d' directions, and their ttverag-e ido wx»»* 

.nhont one thousand miles lonsf, by a hnndre^ 

^Dfli'^r f>bBor\'erg have prefcTrod to describo Ih^ 

imhiiions/* *' rieo gnnns,*' *^^i*i *^*c!hingle I 
. ...4, iiig elliptical fornix, and of much smaller pru^^. ^^ ... 

Tho nioon^ wo know to Im a rcflecfior of B^ht withont 

Qmi^tfiiou of any nceoinpanyin^ hoat, Tho plctturo of the t 

!i i^xhibitvnl to us, tv > :it irrogularJti' 

,l,*l^'<*iik!u>tiR, an if ti terrt nf o.xtinet 

' n rt of g real , <*< i n v e^y i n g th o 1 d » 



\ not uulikc to iiliocta of Kine, or tiu foil, iho latter of 
irrnrs. 

thus pet our nocturnal light from the moott, 
»uhl we ifisiyt upon viol 
L hi iU ra'liutioim, iind il 
glin to be au mcariUcBcont body, oaiitiunully in active crom- 

niriiig inconceivable iiuiBiies of fuel of p'^^ - I :.mT 
f, ami Burroundiul on all Bides by an i 

*ctf 60I0VV a tcinpcTaturtj T 11 

^MT! Tnuj^t nr-cesBarity bo u ti- 

ald leitve the body uf ; 
"^ St if i^l ]h (Ihs bi»olv, I 



f the incftn 



Wo 

idirclv 

8un, aiid of il« lutaf- 



Ve Ir'' ' yn in the buay ."it tliin work, tluit t "d 

liHit^ ' ng tho primary mys of lT:.*li-t, ' re 

1 tba variouri orha tif llie ^ ly 

:id sire propelled by IT,* ''^1 d 

r thnmtch which they are ho 

tnu^ aud thriHi^h it?* tratii>[arciit or nivu-ni *:!r, pu^-ro 

to tho phiitDrijihi^nj of tho buu, ara th«TA r l.jd to 

lice Vta W'liito n;::hf, ^vLich then i-; I or rctlcclcJ 

1 (hopfroy *Mvillovv loavoa/' "grannl . "•' rico«i:r»in«," 

or whatever tlicy may be, into ctherejil spac^i by the ^me 

• -ffive electricity, which has been associated with them 

jgliout, u portion of which cotnus to ub as tlie wJiito lii»:ht 

(U the auu. 

Tl.i^ showB the BTuthesis or f <vr 

tho 8un, and that it k merely .ii , "*y 

ruys <if light thrown togctljcr by olcctncal and magrictic 

idtmctiona and repulsions in tho photosphere of tho m^^ -^ 

BO easily eeparabiu that the slightest change in the Gv 
incidence of the white liu^ht of the snii, a.4 it fltlle :^, 

elniids, or gat^cswill excite their repellent alliniii v>* 

tliern into the varied and brilliant tints of ]irinjuty mi^l 
poHito colours, which everywhere in tho tenijjerato r^ 
eerve to excite our astouishtucnt, wonder, and dchght 
changes need no accompaniment of jieat, and ii^ *^ 
witliout it, we return to the declaratlou of Mo^iea^ t 
maiie two great lights, a greater light to rule the Ua}, aud *; 
leaser light to rule tho night aud the stars. 



*^ Alul he set thi^m hi tlio firnuimontof hearcn toffWf 
lljc eartli, niid to rul<* tho d:iy aiul tbo iiitrht, iiud tci 
|i^iil and the durkac^^; aiurOoJ saw tliat it wa« gu .. 

Among the fallacica of Bcionco, a»^ ♦ nn^ij iji ourR"^"*"!^ 
i>ruc of which 1 havo alluded in t !v, thoru 

>oro HurpriHiijg tlian tbo wtiitt'iiictit niuUt* mv our aatini 
hat tho uiirth, tlio planets, iind tho nun \UQ\t' oorir; 
livolve on tlK^ir rogpt'ciivo uxos, and in tbolr orbitB innn \\ 
kX^L Wu uro alrfO tuld thuf. ^\i> ->^ n\ln\- ui^^ i'lln^i' 
3rv«d wliich rotura into llieni^^ (•• 

i!8 movcRicnt hy fe^n: ■ rthitwu man iul?^ ^^i.iiiL«i in'm nan 
^'ttm-iftoo^ on tlm IV ^iin, to travel on tho Bumi? papallcl 

'of !:itiUido fi'om Wt^Ht li> cu.hL tu'- " ' rid. J\ '' ' 'a.^ 

tnivoiK.Mj t>no biiudrod and ci,i:,r dii thT*= u( 

jjmitado, ho iinda that he has reached the eu^it i point 

^roMi Ban Fauu-isco, and if ho should contivM'* ■ • ^^ 1— 

iu»t travel wcsuvurd, which course will brii 
^^4in to yau yrancifico. How 18 it iH»?Hibit'> ithf 
lDnrv<4 w^i^di roturns to itself to travel alwiiy^ in 
\i> re can bcj no i\xi*A uardiual points iu *Mty ^t^lilr 

t r --iu wliich is* always in motion. In rcpird to 

tha diminutive planet which wo inhabit, tho curvatnm or 
aannlua of rnaifncttic po](!!!j, north and south, ia :-'^^''- ■' '?tly 
8tal>l0 and iixeato fnrnisli ranlinal points of tho > to 

rei^ndato our journeyincTK upon it; but with ' 
wiiiiB, it is diifereiit. 'ill ey have no fixed p 
liul wjiliere, uf wlat!b we have or ean huvo any knowli-di^c, to 
which tl?c direction of their movemcuttf can he reforrod, and 
it iM simply an absurdity to attoinnt to aH^iruilafo pUuiulary 
and 6tcllar uiotiou« to thoBO of mankind on our eartlu 

The planes of Hp^ ' * T tbo planefn are nr^itber cninruU'nt 
with, paralbd, nor | i^:ijlur to eacli uthtr, hut tbt^y iini 

Biipposed to interseii t'licli otlier in fiueh a maumir that tba 
dua tihail always hu in a focus, common to all of theeo ellipn* 
cal orbits; consctjnent!/ any perpendicular line or plan* 
any one of thej^c orbits, cannot ho perpendicular to any oiii^ r 
v>r ihoni ; and hen<-o, tborc can he no tjirdinal pi/mts common 
lo Ibcui all, and ihcir motions cannot hu firom wcdt to caet. 

My ta«k ia finiphed. "When, in the hL^ginuinc^ of thiti ecn- 
♦ Mf 1 o was announced Uiat the primary ravs of IIl*-^' f' "i -J*'- 
: tributoB, aud among them, that the uluo ra\ 
_ uuiou iuu ronuirkablc degree, many pcraoaa ou tuc ' 




an well m In t1\o Brilis^ih Wes, lni< 

&ach til' 
itod, Ll 

ittiliire«i iticlntied me to examine the 
^>vth in iti^ natural contlitiotiH. I goou * 
►virotutloii wart most luxxiriant, fttjfl r 
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I will inako a tropical climate aiul iit 



1 will 



V iJuL Lii^t'ii bill I 

. ..,. - '>ls, Thuir ex) : ., 

' with llii5 ' >r presujiied fiicta* I I 

, ui<Tc*ioro, to t'nr.M Hiy own coni'Iusions, irrei-i 
i;i!H that liHve hei^n tlirust upoti luatikinil Inr 
1 il.i unt profi'.sH to (rach any oiio, but ji 
:!T7inn«r Thomji^Aca ol'inaukind, for whom all I 

inatL^d, I venture io impart tci the jiubi 
.... .^ Ahich I liuvo arri%'o4 on these euhjo^'^- 
lie may uttacli to them wUaLover value they | 
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A very remarkable confirmation of my theory a( tlie forma- 
tion of the equatorial cliaTnoter of tljct earth, a^ well a« of ihose 
Ijof tUtto ' ' om 

ftheir r in 

Villi jiurtiuiiB over their »t»verai pujar duniivturtj, hiH 

unc;., . ^' :i|M.i :irn,l in a jku.. r r.'ntl before the Aineriunii 

Academy c»t 8^ it then ^ iu this city h»'ld on 

Thursday )iHt,i\nvr!anL^r4tli, 1^. .», umlecn^ -^ ^ -^ 
Jor?i-'p]i Ij^s 0«»T»t4>!j of th5% UtiivorHify of Ci 
cf whi'^h \v '«• liiu i 

Ofthi^rify, 75. Til-. 

intitled '' On tho i i of llorizoutal Cruijhing: in tha 



♦"ornijitioii of the C- 
being tho result of r^jcent 
^theory is^ that » 
the crust <»t*tho ^ 
euro, not by blinding into 



Mouulaina iu (' 
fiouB by the tv 
od wholly I' 
I Wnn^M l«» ]i 
^: J»roh fi]hj(l iti- 



, 1 : r. 



•h tho 

Pttr»- 



by a liquid beuuuth, but by .i 
crnat with tho formation of ci 
.ewellin^jj upward of the. sqn . j ju' 

slowly tlni Ml L'-^ tho cut mil tfrnl I* 

>om til ailjoiuiriiij (ho 

fthe Coi» ^ J iiiouiitain;-! to 1 

tanca of thirty in'doa, lioth tho etib-rau 
run^e is di\if]ed arc conipo.^cxl wholly ui * inin^i 
tho.^e nf the we?<tern pub-niuL^o boinef cramphMl iu tho i 

ry manner. Tl 
' omplox* From 

tho actual kuiglh of tho fojdrd ptrata ia two and one-half 
fto threo tina^a tho horizontal distanna throutjh tJie ikM.nnf.'i. 
L"hi3ro musit have boon fifteen to eightetni mifea of * 
iottom tvrui^hiMl into six milcsy with a correspondlug u^^-nm i;* 
ag of the wholo mass. 

188) 



PL] 



AT 



N'» born In tlio citT of 
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i it till hi.-^ (Uatbj which o« 

. . '.merit, for 1 IfoT^^a:^ of X 



trn<"tiorr. 

! r . .. 



Their boh, A 



r «if tlie (lotinty of T-ianet*sttT, in 
wlkO for vij 
! of I'ounsj 

, wud ai -jt of II 
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Rt ir*ia iniitaj , *.. ...omf at 



!iitaj, *..,...omr at ' » ....:, ..oin tlio i . ... ; ot 

, July l3t, A. 1), 1^22, continued as such till July 1«^, 
' ' • ' \ 1 Jn tliu nmiy» to 

rin>nt oT TiiOmh*^ 



July l8i» 
1828, T 

Ar. 
T 



i in ^arririoii at Fortresa 

u,Js.-> invj /i. ^hnorof Pmctice in Iho 

I 1827, anrj o.i anhical dutj, from June 

/, lill Jaiuiary 17th, Imjk, i^nd from Juno l ' " 23 
till JuiK* 30tli, 1830- Ee»igned his commiBsiuu iu ly 

Jane 80th, 1S30, 

IIis Clvil Iiii?TORY» — O^unaellor lit Law at T^^i"l ^^'^^IpWa, 
Pynn., siuoe the yuur 1832* Brigade Mujor in A^ania 

Volunteor Militia in the y<;ar^ 1833 ji; ' ' 'of 

Volunteer ArtiilpTy, of Pt-nnM from 1 >^ 

sovoroly vvoanJed Jnly 7t!i, 1844, with a ui m 

left ^roiu, whilo oaoiin:iii<liuLf UL^ rL'--*; 111011 1 1 '^^ 
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ii'.'A c'Awwxi^ in ''■^Diji Jiwark, l^■l;l;l■. •!:■ 
s:.-:i!ii A«r)ili:i'u *v.i''iicral ai I P;r. ;;:-.i ■;■ 
of l\'!i:isyl\M:iiu from Dx-cjiuIkt ll^.h, 

\*.':'--;<i.'rir of tlio ilarnshai';:, r->i-'-ii 
'..a:.-.'-.rtvr Railroiyl Coiuj.iuriy, ut' iNjiin.- 
l^.:i;alhl ls40. 

IlIH Aiil.ITAiri iIl>T01:Y, — >Ofvr.i I'M 
: .'0 <-/V*'dliiiX SiaU.-S iVollL ta-i y-'a.:' 1>'".I 

(iruv-ral oi' J^oiHisyl Villi lu V\)lii:.ic^'r M^.' 
i;.':'u !-<:'»l, uii'lcr an a.rt oi tiu* L:-!-'. 
i'i'iin-^yhaii'ia, to orjiarii/.^j ari'l «■«• ■ ii.:»-. 
Corp. -.of i{)J!'.Ki in. 11 4>l" Ai-i'iiic'y, li':=!. 
jl"ia«.i <.ruaril t'-r i!i'^ i!-.'!".-..-.- .a" •;... 
J'.aiM. 
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